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FOREWORD 
This volume of the NASA Planetary Fl ight  Handbook contains t ra jectory data t o  
a id  the mission analyst  i n  planning unmanned missions t o  Mercury. 
d i r e c t  and Venus swingby mission modes a re  included f o r  the t i m e  period 1973 
t o  1985. 
missions and t h a t  i t  be timely enough t o  be of value i n  the analysis of mis- 
sions tha t  might take place ear ly  i n  the 1970's. 
Both the 
It is intended t h a t  t h i s  handbook provide comprehensive date  fo r  such 
This volume of the  NASA SP-35 series of handbooks was prepared under the 
d i rec t ion  of Mike Poteet by the Fort Worth Division of General Dynamics 
under Contract NAS 2-4982. I n  addition t o  the c red i t  which is due t o  the 
study manager, c r ed i t  is a l s o  given t o  Carolyn Allen f o r  her e f f o r t s  i n  
preparing the contour char ts  and to  Sharon Leifeste, Beth Bryant, and 
Robert Perez, who ass i s ted  i n  the preparation of t h i s  volume. 
Susan Norman 
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This handbook contains t ra jec tory  data and related information for  (one-way) 
d i r ec t  flyby and Venus swingby missions t o  Mercury i n  the period 1973-1985. 
Background Information 
In t e re s t  i n  missions t o  Mercury has increased considerably i n  the pas t  few 
years. Such missions could make a subs tan t ia l  contribution t o  our knowledge 
both of the planet i t s e l f  and a l so  the environment near the Sun. 
standpoint of planetary data,  Mercury missions would provide information not 
only on the largely unknown charac te r i s t ics  of the atmosphere and magnetic 
f i e l d  but a l so  on the gross surface features  and planetary mass. Since the 
planet has no known natural  s a t e l l i t e s ,  mass determinations have depended upon 
From the 
perturbations of the o r b i t s  of as ter iods and of the planet Venus. 
of t h i s ,  there  i s  considerable uncertainty i n  the current ly  accepted value of 
mass. Similarly, severe constraints  on v isua l  observation (i.e. the r e l a t ive ly  
small angular separation from the Sun and the small angular diameter of the 
planet as  seen from Earth) have l i m i t e d  e f fec t ive  determination of surface 
character is t ics .  What observations there have been, coupled with radar and 
photometric data ,  seem t o  indicate  the surface i s  ra ther  l i ke  that  of the Moon; 
however, knowledge of the surface features  of Mercury remains rudimentary a t  
best. 
As a r e s u l t  
The Mercury launch opportunities included i n  t h i s  handbook span the years from 
1973 to  1985. This 13-year period covers one Earth-Mercury synodic cycle. 
Ear l ie r  launch opportunities a re  not included since the publication date is  
too l a t e  for t h i s  handbook t o  be of use i n  preliminary planning f o r  missions 
before 1973. Due to  high energy requirements f o r  o rb i t e r  missions and the rela-  
t ive ly  near-future time span considered, the detai led d i r ec t  t ra jec tory  data 
i n  th i s  handbook include only those yearly launch opportunities which a re  best  
sui ted to  Mercury flyby missions. 
Launch opportunities f o r  d i r ec t  missions to  Mercury occur every year. Each of 
these launch opportunities occurs near the date of an in fe r io r  conjunction of 
Mercury. Since Earth-Mercury in fe r io r  conjunctions occur a t  in te rva ls  of about 
116 days, there a re  always three d i r ec t  launch opportunities (and occasionally 
one addi t ional  opportunity) i n  each calendar year. 
large inc l ina t ion  and eecent r ic i ty  of Mercury, however, only one of these three 
As a r e su l t  of the r e l a t ive ly  
1 
is  of real interest f o r  flyby missions. 
.calendar year (or t h i r d  in fe r io r  conjunction). This opportunity generally y ie lds  
the  lowest Earth departure AV requirements s ince arrival occurs near aphelion and 
the  descending node of Mercury’s orbi t .  
departure energy is about 0.21 Earth mean o r b i t a l  speed (EMOS)(40 km2/sec2) and a 
typica l  mission duration is on the  order of 110 days. 
favorable energy requirements a r e  associated with a r r i v a l  a t  Mercury near its 
perihelion. However, the energy requirements fo r  o rb i t e r  missions vary con- 
siderably with launch opportunity, since low energy t ransfers  t o  perihelion 
a re  not avai lable  i n  every year. 
is  the bes t  f o r  o rb i t e r  missions. For reasons discussed ea r l i e r ,  t h i s  yearly 
launch opportunity is not given i n  the tabular data. 
charac te r i s t ics  of the minimum Earth departure AV t r a j ec to r i e s  f o r  t h i s  a s  w e l l  
a s  the second and fourth (when i t  occurs) yearly opportunities a r e  given i n  
Table 3-1 of Section 3. The minimum - total  AV o rb i t e r  missiorsgenerally have 
charac te r i s t ics  s imilar  t o  those of the minimum Earth departure AV missions. 
This is the  th i rd  launch opportunity of a 
For these missions the  absolute minimum 
For o rb i t e r  missions t h e  most 
I n  general, the f i r s t  yearly launch opportunity 
However, t h e  mission 
Venus swingby launch opportunities occur a t  19-month in te rva ls  (one Earth-Venus 
synodic period). Due to  the phasing between Venus and Mercury the t ra jectory 
type which provides both l o w  departure energy and unpowered swingbys of Venus 
is not necessarily the same f o r  each launch opportunity. A s  a r e su l t ,  there 
is  considerable var ia t ion  i n  the mtssion duration of the minimum energy t ra -  
jector ies .  Typical f l i g h t  times fassociated with the minimum energy t r a j ec to r i e s )  
range from 150 days t o  260 days depending upon the launch opportunity. 
minimum energy requirements f o r  unpowered Venus swingby t r a j ec to r i e s  t o  Mercury 
during the period from1973 t o  1985 are about 0.14 EMOS (18 h2/sec2). 
Absolute 
As indicated by References 1-9, most of the recent emphasis on missions to 
Mercury has been on the swingby mode. The primary reason f o r  t h i s  is, of 
course, the s ign i f icant  reduction i n  Earth departure energy requirements which 
can be obtained by using a Venus swingby t o  reach Mercury. I n  addition, the 
swingby mode makes possible the observation of both Venus and Mercury i n  the 
scope of a s ing le  mission. However, t h e  swingby mode does have ce r t a in  disad- 
vantages when compared t o  the direct  mode. 
duration, an increase i n  system and operational complexity, and a 19-month 
in t e rva l  between launch opportunities. Another s ign i f icant  l imitat ion i s  tha t  
unpowered swingby missions a re  avai lable  only i n  r e l a t ive ly  restricted regions 
These include an increase i n  mission 
2 
of Earth departure date  and Mercury a r r i v a l  date. 
can be eased t o  a ce r t a in  extent by employing a powered swingby maneuver a t  
Venus. The resu l t ing  increase i n  the avai lable  departure and a r r i v a l  periods 
can a l so  y ie ld  a reduction i n  departure energy requirements; the swingby data 
i n  th i s  handbook cover both unpowered and powered Venus encounters. 
This l imitation, however, 
Organization 
Graphical and tabular  t ra jec tory  data  f o r  both t h e  d i r e c t  and the Venus swingby 
missions t o  Mercury are contained i n  t h i s  volume. An explanatory t ex t ,  of which 
t h i s  discussion is  a par t ,  comprises Section 1. The t a b l e  of planetary constants 
used i n  the t ra jec tory  computations (Table 2-1) and a set of auxi l ia ry  charts f o r  
determining the  incremental veloci ty  (A,) requirements f o r  departure from Earth and, 
when required, during Venus encounter are contained i n  Section 2. A t ab l e  of the  
in fe r io r  conjunctions of Mercury (Table 2-2) and a t a b l e  of planetary ephemerides 
(Table 2-3) f o r  the  years 1973 t o  1985 are a l so  contained i n  Section 2. 
The t ra jectory data a re  presented graphically i n  Sections 3 and 4. 
i n  Section 3 a r e  f o r  the d i r e c t  t r a j ec to r i e s  t o  Mercury. 
contour char t  fo r  each calendar year. Only data f o r  the third launch oppor- 
tuni ty  i n  the indicated calendar year is  presented on the contour chart. 
preceding subsection o r  Section 3.) 
Earth departure hyperbolic excess speed and Mercury a r r i v a l  excess speed plot-  
t ed  on a gr id  of Earth departure date  and Mercury a r r i v a l  date. 
the minimum Earth departure energy mission f o r  each of the other yearly launch 
opportunities during the period 1973-1985 i s  given i n  Table 3-1. 
The data 
These consis t  of one 
(See 
Each chart  contains curves of constant 
I n  addition, 
Section 4 contains s imilar  char ts  f o r  the Venus swingby missions; one chart  i s  
shown f o r  each launch opportunity. 
departure date  and Mercury a r r i v a l  date  and contains curves of constant Earth 
departure excess speed, Mercury a r r i v a l  excess speed, Ju l ian  date of swingby, 
swingby per iapsis  radius, and (where the per iapsis  radius would be less than 
1.05 Venus r a d i i )  swingby AV required to  achieve a 1.05 r a d i i  periapsis.  
Each chart  i s  plotted on a gr id  of Earth 
The tabular t ra jec tory  data fo r  the direct  missions a r e  contained i n  Section 5 ;  
the tabular data f o r  the Venus swingby missions, i n  Section 6. 
t o  t h i s  volume consis ts  of a description of a data tape which contains a com- 
p l e t e  record of the tabular t ra jec tory  data. 
The Appendix 
3 
ComDuter Program and Methods 
The programs used to  obtain the t ra jec tory  data a re  based on the patched-conic 
technique. Input requirements are:  a date of departure, a date of a r r iva l ,  
and the s e t  of mean elements defining the departure and a r r i v a l  planets '  o rb i t s .  
The planetary o r b i t s  a re  t reated a s  eccentric,  mutually inclined e l l ipses .  
Within the program, the o r b i t a l  elements a re  employed to  determine the posi t ion 
and veloci ty  of the departure planet and the a r r i v a l  planet by i t e r a t i o n  on 
Kepler's equation. 
c 
Given the terminal posi t ion vectors and the t ransfer  time, 
an i t e r a t i v e  solut ion to  Lambert's Theorem is used t o  obtain the elements of 
the required t ransfer  conic, I n  order t o  maintain consistency with previous 
volumes of the Planetary Fl ight  Handbook, the elements a re  fixed a t  t h e i r  
osculating values on 1.5 January 1960. 
and i n  Section 2 of t h i s  volume. 
These values a re  given i n  Reference 10 
Determination of swingby t r a j ec to r i e s  requires an addi t ional  operation, the 
specif icat ion of the swingby date  f o r  which the excess speeds of a r r i v a l  and 
departure a t  the swingby planet a r e  equal (within a specified tolerance). This 
method assumes tha t  the only e f f ec t  of a close planetary encounter is t o  ro t a t e  
the hyperbolic excess veloci ty  vector, Basically, the method consis ts  of 
making the series of t ra jec tory  calculations implied i n  the paragraph above. 
After each computation the excess speeds a t  the swingby planet a r e  compared 
and the process is  e i the r  terminated ( i f  the excess speeds have converged) or 
i t  is  continued by making a new estimate of the swingby date. 
used i n  the swingby program requires tha t  the range of possible swingby dates 
be specified. 
a l l  Earth-Venus and Venus-Mercury t ransfer  conics a re  determined. 
specified Earth departure date/Mercury a r r i v a l  date, the swingby a r r i v a l  and 
departure excess speeds f o r  each encounter date  a re  subtracted and sequentially 
compared. An algebraic s ign change between successive differences indicates  
the existence of a solution; i.e., the desired swingby date l i e s  between the 
two dates a t  the  swingby planet corresponding to  these differences. A l inear  
interpolat ion scheme i s  then used t o  determine the swingby date. The process 
is assumed t o  have converged when the difference between the excess speeds i s  
less  than o r  equal t o  15 m/sec. Since there may be more than one solution, 
the en t i r e  range of possible swingby dates is examined for  every departure/ 
a r r i v a l  date  combination. 
The approach 
This range is  divided i n t o  a desired number of increments and 
For each 
4 
Magnetic Tape of Trajectory Data 
The tabular t ra jec tory  data contained i n  t h i s  volume have been stored on magne- 
t i c  tape i n  order t o  provide access to  the t ra jec tory  data i n  a form su i tab le  
f o r  direct use by computer programs employed i n  mission o r  system studies.  
The tape is wri t ten i n  a 7-track, blocked BCD format with 20 records per block 
and is  compatible with the 7090/7094 DCS. 
zation of the data on the tape is  contained i n  the Appendix. 
A copy of the tape may be obtained by submitting a request t o  the Director, 
Mission Analysis Division, Office of Advanced Research and Technology, National 
Aeronautics and Space Administration, Moffett Field,  California,  94035. A 
standard magnetic tape, 2400 f e e t  i n  length and 1/2 inch i n  width must accompany 
the request. 
800 b i t s  per inch unless another tape density is  specified (e.g., 200 bpi o r  
556 bpi). 
A detai led description of the organi- 
The t ra jec tory  data w i l l  be wr i t ten  on the tape a t  a density of 
5 
Section 2 
PLANETARY EPHEMERIDES, CONSTANTS, 
AND RELATED INF'ORMATION 
This sect ion contains the planetary constants and ephemerides used i n  the cal-  
culat ion of the interplanetary t ra jec tor ies .  
mission analyst  is a l so  included. 
The constants used i n  the t ra jec tory  calculations fo r  t h i s  handbook a r e  l i s t e d  
i n  Table 2-1 and were taken from Reference 10 wi th  the exception of the value 
of the  planetary grav i ta t iona l  parameter. This was obtained ana ly t ica l ly  from 
the r a t i o  of planetary mass to  so l a r  mass and the value of the so la r  gravita- 
Other info-tion of use t o  the 
t iona 1 parameter (1.327 x lo1! km3/sec2 ) . 
Table 2-2 contains a l i s t i n g  of the i n f e r i o r  conjunctions of Mercury f o r  the 
years 1973- 1985. 
The AV required t o  depart from a 185-km c i rcu lar  o r b i t  a t  Earth is  shown i n  
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** Unknown; defined as 0.0 for data computation 
6 
The turn angle, K, through which the hyperbolic asymptote of the Venus encounter 
t ra jectory is deflected i s  shown i n  Figure 2-2. 
function of excess speed f o r  spec i f ic  values of per iagsis  radius. 
The data a re  presented a s  a 
The data 
-1  were obtained from the equation 
K = 2 arcs in  [ 1 + rp ] 
where rp is the per iapsis  radius, V, i s  the excess speed,and p is the planetary 
gravi ta t ional  parameter. 
The swingby AV requirements a re  shown i n  Figure 2-3 a s  a function of excess 
speed f o r  constant values of asymptote turn angle correction. 
based on the method of swingby AV computation used i n  t h i s  handbook (and 
These data a re  
Date 
March 12, 1973 
July 20, 1973 
Nov. 9, 1973 
Feb. 24, 1974 
June 30, 1974 
Oct. 25, 1974 
Feb. 8, 1975 
June 10, 1975 
Oct. 7, 1975 
Jan. 23, 1976 
May 20, 1976 
Sept. 22, 1976 
Jan. 5, 1977 
April 30, 1977 
Sept. 5, 1977 
Dec. 21, 1577 
April 11, 1978 
Aug. 18,1978 
Dec. 6, 1978 
March 24, 1979 
Aug. 1, 1979 









244 2451 , 8 
244 2574.3 










































July 11, 1980 
Nov. 3, 1980 
Feb. 17, 1981 
June 22, 1981 
Oct. 18, 1981 
Feb. 1, 1982 
JUM 1, 1982 
Oct. 2, 1982 
Jon. 16, 1983 
May 12, 1983 
Sept. 15, 1983 
Dec. 31, 1983 
April 22, 1984 
Aug. 28, 1984 
Dec. 14, 1984 
April 3, 1985 
Aug. 10, 1985 
Nov. 28, 1985 
March 16, 1986 
July 23, 1986 
Nov. 13, 1986 
- 














































described i n  Section 4). Basically, the method assumes tha t  during approach 
the per iaps is  radius of the encounter hyperbola i s  adjusted to  some desired 
value which i s  c l ea r  of the planet ' s  surface and atmosphere. 
bound leg, a t  some point  which is  e f fec t ive ly  a t  i n f i n i t y  r e l a t i v e  to  the 
planet,  a propulsive AV i s  made which changes the asymptote d i rec t ion  of the 
modified hyperbola t o  the d i rec t ion  required t o  complete the second he l iocent r ic  
leg of the swingby mission, 
During the out- 
The equation used is  
AV = 2 V, s i n  (AK/2) 
where V , i s  the excess speed and AK is .the turn  angle correction, i.e., the 
required change i n  asymptote direct ion.  The var iab le  AK is  the same a s  the 
parameter DELK used i n  the  tabular swingby data i n  Section 6 i f  a per iaps is  of 
1.05 Venus r a d i i  i s  used; otherwiseAK i s  the parameter KAPPA used i n  the tabu- 
l a r  data minus the turn angle obtained from Figure 2-2. 
It i s  intended tha t  Figure 2-2 and Figure 2-3 be used together to  determine, 
f o r  example, the encounter AV requirements i f  a per iaps is  radius la rger  or 
smaller than the value used i n  t h i s  handbook (1,05 Venus r a d i i )  i s  desired. 
More generally,  these f igures  can be used t o  determine the swingby AV require- 
ment t o  modify the per iaps is  radius of any Venus encounter t ra jec tory  which 
passes below the planet ' s  surface i f  the excess speed and required turn angle 
of the o r ig ina l  (impacting) hyperbola a r e  known. 
The remainder of t h i s  sec t ion  contains the ephemerides of Earth, Venus, and 
Mercury f o r  t he  years 1973-1985 (Table 2-3). The following information is  given: 
he l iocent r ic  radius  (R),  he l iocent r ic  longitude (LONG) and l a t i t u d e  (LAT), and 
the  r igh t  ascension (US) and decl inat ion (DECS) of the sun. In addition, the  
communication distance (CDIST) from Earth i s  printed f o r  Venus and Mercury. 
The angles a r e  expressed i n  degrees, and the dis tances  i n  AU. The ephemerides 
were generated using the f ixed-el l ipse model of the planetary o r b i t s  as des- 
cribed by the elements i n  Table 2-1. These values a r e  not the most accurate 
ones avai lable;  however, they a r e  su f f i c i en t ly  accurate  f o r  preliminary design 
purposes and make t h i s  handbook consis tent  with the previous volumes of the 
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TABLE 2-3. PLANETARY EPHEMERIDES 
PLANFT AHY FPHEYFU I S  
H F I  1IKFkTQIT FCL I P T I T I N C A h  FQUINnX 3 F  OATF 
MFRCUIY  MFRCIJUY 
U L 0 Y r  L A T  9 6 5  0FCS CfllST n b T F  R L c v c  L A T  R A S  nEcs C P I S T  OATF 
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41604.0 1077 1 C T  12.5 0.47 751.9 - 7 . R 7  355.2 0.0 1.34 41774.0 1977  A?* 1.5 P.4h 735.L -0.97 338.6 0.0 0.74 
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41616.0 1972 V T  75.5 0.45 7 8 5 . 6  -5.93 78.9 0.0 1.20 41786.0 1077 APU 13.5 0 .L6  2 6 R . h  -4.59 17.0 0.0 0.91 
4 i h i 8 . n  1777 ncT 77.5 n.45 291.5 - 6 . 7 9  34.4 0.0 1-17  4179p.e  177' APW 15.5 0 . 4 6  774.7 -5.03 17.4 0.0 0.94 
n.44 2Q7.7 -6.=9 41.0 
n.l.7 904.1 +.PO 47.3 
0.47 710.7 -6.05 56.0 
0.41 317.7 -7.00 6n.q 
P.40 375.0 -6.95 6R.1 
0.29 332.7 -6.77 75.8 
0.W 940.9 -6.45 R7.P 
0.'7 249.5 -6.97 92.5 
0.76 ' 5 R . 7  -5 .71  101.7 
n . 7 4  8.5 - 4 . 4 6  111.4 
17.23 18.9 -7.41 121.9 
0 . 2 2  41.4 -n.79 144.5 
0.37 7 9 . 0  -7.17 137.1 
0.71 5q.5 0.69 156.7 
0.71 65.9 7 - 1 5  169.7 
0.0 1.14 
0.0 1.11 
4 1  790.0 




4 i u n n . c  
4 1807 .0 
41804.O 
41 806.n 
41 m u . 0  
1971 4PP 17.5 
1973 APQ 10.5 
1973 APR 21.5 
1977 4P9 24.5 
1 9 7 7  An0 75.c 
1977 AP1 77.5 
1072 A P C  79.5 
1973 WAY 1.5 
1Q73 VAY 9.5 
1977 YAY 5.5 
1072 M A Y  7.5 
lQ72 u 4 Y  q.5 
I 9 7 3  VAY 17.6 
197- Y A Y  15.5 
1 0 7 2  Y A Y  11.c  
0.46 27Q.9 -5.53 
0.45 291.7 -6.29 
0.44 ?07.9 -6.59 
0.43 304.3 -6.81 
0.42 710.4 -6.95 
17.45 '2115.7 -5.94 
0.41 217.0 -7.11 
0.40 375.2  -6.95 
1.79 732.9  -6.76 
n.'Q 7 4 1 . 1  -6.44 
n.>7 349.8 -5.05 
0.76 '54.0 -5.70 
0 . 2 4  8.f -4.41 
e.73 1 0 . 2  -3.37 


























0.0 0 . ~ 3  
0 .0  0.79 
0.0 1.20 
0.0 1 . 2 2  
0.c  1.25 






4 i q i r . r )  
41Rl?.0 
'r 1 R 14.0 
4181".0 
' + i 8 i * . n  





0.c  1.79  
0.C 1.30 
0.c 1.31 
4165o.n  1477 N O V  2a.5 0.111 79.c 2.55 1 ~ 1 . 8  0.0 0.69 41870.0 1'171 M A Y  17.5 r . 7 7  41.17 -0.74 144.9 0.c 1.77 
41652.0 1972 O F C  0.5 0.31 91.1 4.81 194.5 0.0 0.71 4 lR77.0  1Q7= WAY 15.5 C.?l c 7 . R  n.73 157.1 0.0 1.72 
41654.0 1977 T)FC 2.5 0.31 103.5 5.79 206.9 0.0 0.75 41474.0 1977 WAY 71.= 0 . 7 1  66.' 2 . 2 2  169.6 0.0 1.32 
41656.0 1077 0FT 4.5 7.22 115.6 6.40 718.9 0.0 0.79 4 1 1 7 6 . 0  ,077 M A Y  73.5 0.31 78.9 1 - 6 7  1R2.2 0.0 1 - 3 1  
41658.0 1977 OEC 6.5 ' l . > x  127.1 6 . R R  220.4 0.0 0.83 4 1 8 7 R . r )  107' VAV 95.5 0.31 01.5 4.R4 194.0 0.C 1.74 













4 1  696 .O 
4168R.r) 
1477 0FC P.5 0.34 175.1 7.00 241.7 
0.35 14R.4 6.59 251.4 
0 . 3 6  15a.0 6.58 261.1 
0.98 17F.b 5.55 77R.5 















4 1 ~ 4 0 . 0  
61842.0 
41044.0 






6 1 8 5 7 . 0  
G 1  uhn. o 
41862.0 
41564.0 





4 1 ~ 7 2 . 0  
r i 5 m . n  
41RR1.0 
ClRR2.O 
1972 MAY 27.5 
1971 MAY 7 0 . 5  
1073 JIJN 2.5 
197- JUN 4.5 
1 ~ 7 3  .iur: 0 . 5  
0 . 3 1  ioX.0 5 . ~ 7  207.7 
n.?? 127.5 6 . 8 9  270.7 
0.112 l l ~ - q  6.50 219.7 
0.74 138.4 7.00 241.5 






































777.7 0 . 5 1  
24n.a -1.59 
2'6.5 
2 9 4 . 9  
201.7 

















1977 JUN 6.5 C.34 15R.3 6.57 261.3 
1973 JLW P.5 0.17 167.? 6.10 770.3 











19'7 0EC 1 P . q  
1977 OEC 22.5 
1177 ')FC 74.5 
1972 ~ E C  20.5 
1977 n F r  26.5 
1077 1 F C  28.5 
1972 0FC 30.5 
1077 JAY 1.c 
1977 IAN 3.5 
1472 JAN 5.% 
197- JPN 7.< 
1973 JAN 9.5 
1972 I A N  11.5 
1973 JAN 17.5 







1173 JUN 12.5 
1973 JUN 14.5 
1 0 7 2  JUN 16.6 
7977 JUN 1P.5 
1977 JLN 20.5 
IS73  JUN 72.5 
1972 JUN 24.5 
0.79 i e 2 . p  4.88 2 ~ 6 . 7  
n.40 191.7 4.19 794.3 
c.42 705.7 2.71 7 0 8 . 7  0.0 
0.44 217.9 1.72 3 7 1 . 0  
0.45 77a.o 0.49 327.1 
0.46 235.5 -1.94 338.7 
0.46 746.7 -7.77 350.1 
0.47 252.2 -2.90 155.5 
0.47 198.4 3.46 301.4 0.0 
0.47 211.7 1.06 314.7 0.0 
0.45 724.R -0.24 337.0 
0.46 741.1 -1.61 >44.4 
0.47 757.7 -3.40 1.0 
0.47 76-.2 -4.06 6.5 
0.46 26R.7 -4.59 12.1 
0.44 274.1 -5.09 17.7 





4 1  600 .n 
41697.0 
41496.0 
0.46 240.5 -2.25 349.R 
0.47 252 .0  -2.9R 355.7 







lC7> J L N  26.5 
1977 JIJY 2n.5 
1072 JUL 0.5 












4 1  696 .O 
41698.0 
0.47 263.C -4.04 6.4 





1073 JUL 7.5 
1'77' J l l L  4.5 
1977 J lJ l  6 . E  
197' .I111 P.5 
4 1700 .o 
41704.0 
4 1 7 0 ~  .(I 
41702.0 
4 1706.0 
1479 JAN 17.5 r.46 274.1 -5.07 17.5 
1977 JPN 19.5 0.46 279.E -5.53 27.2 
1977 J A N  21.5 0.45 2q5.6 -5.93 29.0 
1077 JAN 23 .5  0.45 791.6 -6.29 35.0 














0.  c 
0.0 
0 .0  
0.0 
1977 JUL lC.5 
197" J l JL  14.5 






1973 JAN 77.5 
1977 JAN 79.5 
1077 FFP 2.5 
1977 FFR 4.5 
1977 W R  6 . 5  
I 9 7 7  F F R  P.5 
l Q 7 7  F E R  10.5 
1973 F F P  12.5 
1473 FER 1 4 . E  
1477 r E B  0.5 
1072 FFR 1 6 . :  
1973 FFP 1 R . 5  
1073 FFR 2C.= 
147' F F R  22.5 
1973 F E R  24.5 
1973 F E n  26.5 
1973 MAP 0.5 
1977 MAD 4.5 
1973 YAR 6 . E  
1973 MAP P.5 
1977 VAR 12.5 
1977  M 4 P  14.5 
1973 M 4 R  16.5 
1973 MAR IR.5 
1973 M A R  77.5 
197' MAR 24.5 
I472  UtlQ 76.5 
1077 M W  2.5 
1972 NAP 10.5 
197 ,  W A R  70.5 
0.43 7P4.7 -6.81 47.4 
0.L1 317.P -7.00 61.0 
0.40 '25.1 -6.q5 68.7 
0 .42  7 1 0 . 8  -6.95 54.1 
0.70 737.8 -6.77 75.9 
0 .0  
0.0 

































IQ73 . J U  16.5 








0 . 4 7  
255.R -5.05 
79l .R  -6.30 
79R.O -6.59 
314.4 -6.R1 
3 1 i . n  - 6 . 9 6  
318.0 -7.00 



























1973 JUL 70.5 
1777 JUL 2 7 . -  









0 . V  341.0 -6.45 84.1 
0.37 >49.h -5.96 97.6 
0.76 35R.9  -5.30 101.9 
0.34 P.6 -4.44 111.6 
0.22 19.0 -3.39 122.7 
0 . 7 7  30.0 -2.15 133.1 
0.31 57.7 0.71 156.9 
0.31 7p.7 3.40 1 ~ 7 . 0  
0.32 41.6 -1.77 144.7 
0.31 66.1 2.70 lh9.4 
1074 JUL 26.5 
IQ7' J l l L  7Q.C 
1977 JUL 30.5 
107' AUG l . E  








lc>7> AUC. 5.5 
1072 4UG C.5 
1 9 7 ~  tur, 7.5 
n.34 359.1 -5.27 107.1 
0.34 4.0 -4.41 111.9 
0 . 3 7  42.0 -0.77 145.1  
0.23 1 4 . 4  - 3 . 3 5  117.4 



















41 77R.  0 
a i74n .n  
197= AbG 11.5 
1973 4UG 13.5 
197'1 A l I G  15.5 0.31 01.3 4.P7 194.7 
0.32 115.R 6.49 719.1 


















. .  
41742 .O 
41744.0 
41 746 .n 
41 74s.n 
0 . 2 3  127.3 6.*9 230.5 
q.74 178 .7  7.00 241.4 
0.75 14a.5 6 . R P  751.6 
0.31 91.7 4.86 195.1 
0.31 104.1 5.e3 707.4 
0 - 7 ,  177.6 6 - 0 9  ? m . q  
9.?7 1 1 6 . 1  6.51 219.4 
197" AUG 23.5 
1077 AUG 75.5 































0.76 15R.2 6.57 761.7 
0.z7 167.2 6.11 270.2 
0 . 7 R  175.7 5.94 774.7 





. .. . 
41424.0 
6 l Q 2 6 . 0  
4147P.O 
1977 AUG 79.5 0.74 1 3 5 . 5  7.00 241.7 
197' SFP 0.5 0 . 7 5  14R.Q 6.RR 251.9 
1477 SFP 2.5 O.16 158.5 h.56 261.5 
1977 SFP 4.c 
1073 CFP 6.5 
1772 5FP f . 5  
1977 SFP 10.5 
1477 SFP 1 2 . 5  
'1.117 167.5 6.10 270.5 
0.79 175.9 5.52 27P.9 
0.x9 183." 4.P7 296.9 
0.41 1 0 1 . 4  4.17 244.4 






0.40 191.2  4.70 294.1 
n.42 198.7 3.47 301.3 
0.42 205.1 7.72 309.1 
0.47 211.6 1.97 314.h 




TABLE 2-3. PLANETARY EPHEMERIDES (Continued) 
uE9CIJPY 
D LONG L A 1  R A S  ~ C C S  r n i s r  
MrqcunY 
L A 1  P A C  D E C S  COIST l A T F  P L I N G  
n.47 205. :  2.70 308.3 
7.4' 711.P 1.95 714.Y 
n.44 71R.n 1.21 371.1 
0 . 4 G  224.0 0.47 177.1 
0.45 779.9 -0.75 333.0 
?.4h 735.1 -0 .75  3 ? R . q  
c.41 741 .2  -1.62 344.5 
0.46 746.7 -2.78 350.0 
0.47 152.3 -7.9n 355.6 
0.47 757.1 -3.50 1.1 
0.47 2'12.7 -4.07 6.5 
0.46 2hR.R -4.00 17.' 
0.4h 774.4 -5.10 17.R 
1.46 790.1 -5.55 71.5 
0.45 2 8 5 . 0  -5.95 29.3 
0.45 Zo1.C -6.30 35.' 
9 . L 4  798.1 -6.59 41.4 
L .42  204.5 -&.a2 47.7 
0 .47  7 1 1 . 1  -6.96 54.4 
11.41 310.1 -7.00 6 1 . 7  
n.4Q 775.5  -6.94 6R.6 
0.29 333.7 -6.74 76.? 
0.19 341.4 -6.43 R4.4 
3.36 3 5 9 . 3  -5.76 107.2 


































































0 . 0  








0 . C  
0.0 
0.0 
































































































4 7 1 1 7 . ~  
4711h.n 









47 1 7 A .  n 
4217P.0 
47147.0 








4 ? i c n . o  
47 I 6 4 .  n 
4 7 i c p . n  
471h2.0 
4 7 l h h . 0  
l ' n 4  LlS" 
1074 " 4 P  






1074 Y A n  
1 0 7 4  ElAF 
1476 MhQ 
1974 U A P  
1474 V A R  
I C 7 4  4PU 
1074 AP* 
1014 A P U  
1474 ~ A R  
1074 A P P  




1170 A P O  
107L A O P  
1974 APD 
197a 4PR 
l o 7 4  APU 
1 4 7 4  a p e  
1976 A P P  
1074 4 & Y  
1 4 7 4  U 4 Y  
1974 M A Y  
1074 M A Y  
1974 M A Y  
1974 M A Y  
1974 M h Y  
1U74 M A Y  
1474 U 4 V  
1074 Y A Y  
1 9 7 4  U A Y  
1 0 - 4  lr4Y 
1074 WAY 
IC74 4 4 Y  
1074 M I Y  
147' M A Y  
I C ? &  JW 
1074 IUN 
1474 JUN 








1074 J UN 
1 0 7 4  J l l h  
I174  J UbI 
1074 J lJN 
1974 I U I  
IC74 J l l L  
1074 J IIL 
1074 IUL 
1474 JllI 
1974 J I J L  
1074 JUL 
1074 J l lL  
1074 JLIL 
1 0 7 4  JLI 
1074 J U I  
1174 JUL 
I974  JUI  
1974 JlJl 




L . 5  
7.6 
q.5 




I O .  5 
'1.5 
7 3 . c  
?5.5 
27.5 






IO. '  
12.5 
14.5 





















7 R . 5  
3P. 
























7 1 . 5  












3.4? 30! .7  













0.0 c.93  
0.0 0.99 
0.0 0.96 








0.44 719.7 1.19 121.3 
0.45 224.2 0.45 377.7 
@.45 230.0  -0.27 317.2 
0.46 735.R -0.07 130.0 
q.46 741.4 - 1 . 6 4  344.5 
0.46 746.9 -7.90 350.2 
0.47 752.4 -7.92 355.9 
0.47 257.9 -9.57 1.7 
0.47 761.4 -4.09 h.8 
0.Lh 7hq.0 -4.67 1 7 . 3  
0.46 774.0 -5 .11  17.9 
1.45 290.7 -5.56 73.h 
0.45 2 9 6 . 1  -5.06 79.5 
0.45 797 .1  - 6 . z l  35.4 
0.44 29R.3 -6.60 4 1 . 6  
n.t-1 304.7 - 6 . ~ 2  47.9 
0.47 111.4 -6.96 54.6 
0.41 119.1 -7.00 61.5 
0.40 325.7 -5.94 65.8 
0.79 q73.4 -6.75 7h.5 
1.3% 341.h -67.41 84.6 
0.35 359.6 -<.74 107.5 
0.24 0.4 -4.37 112.4 
0 . 7 3  19.9 -'.30 172.9 
0.37 7 5 0 . 3  -5.97 93.1 








0.14 0.1 -4.40 117.1 
1." 19.5 -3.34 122.5 
c.17 10.6 -7 .00  133.6 
n.37 47.1 -0.70 145.7 






O . ' I  56.6 2.27 1hQ.7 
0 . 3 1  7q.2 3.65 187.6 
r . = i  91.9 4 . ~ 8  1 9 5 . ~  
? . ? I  i n 4 . 2  5 . ~ 4  207.b 
0.13 127.q 6.90 231.1 
9 . 3 7  116.3 6.57 ?19.5 
0.34 1lR.7 7.00 741.7 
4?170.0 
47174.0 
47 177 .c 0.17 47.5 -1.66 145 .6  
0.71 54.6 0.P3 157.8 
0.31 67.0 ?.'I 170.3 
3.71 79.6 7.70 1 8 3 . 0  
0.0 1-32  
0 . C  1.29 





47 l a ? .  0 
4?1P4.0 
0.31 0 2 . 3  4.91 195.6 
0.71 104.6 5 . ~ 7  704.3 
0.75 149.0 6.R7 252.1 
0.76 158.h 4 - 5 5  261.6 
0.21 167.6 6 . 0 9  770.6 
0.32 116.7 6.63 270.1 
0.34 179.0 7.00 747.2 
0.37 175.1 5.90 7 3 1 . 4  0.0 1-16  
0.0 1.12 
4 7 1 P C . 0  
421sP.0 






4 2  7 n h .  n 
4 7 2 0 ~ . 0  
4221n.n  
4 7 7 1 6 . 1 ~  










c . 2 8  175.1 5.51 271.7 
0.39 184.0 4.06 287.0 
0.41 191.5 4.16 294.5 
0.47 1 9 5 . 6  3 . 4 -  311.6 
0.43 205.4 7.69 3017.4 
0.?5 140.9 6.87 757.4 
0.37 167.9 5.07 770.9 
0.3U 176.3 5.49 279.3 
0.36 1w.q 6.54 761.9 
0.37 104.3 4 . ~ 4  7 ~ 7 . 7  
0.41 191.7 4.14 294.7 
0.47 1911.P 3.41 301.8 
0.43 205.6 2.h7 30R.4 
'1.43 212.1 1 . 0 7  315.1 











0.47 711 .9  1.94 914.9 
0.44 218.1 1.20 7 2 1 . 2  
0.45 774.1 0.46 377.2 
0.45 230.0 -0.26 7 3 3 . 1  
P . 4 6  275.7 -0.9h 3 3 8 . 9  
O."C 741.7 -1.63 344.5 
0.46 246.5 -7.2'3 350.1 
0.47 7=7.9 - 1 . 5 1  1.7 
0 .47  7h7.2  -4.05 6.7 
0.46 75R.9 -4.51 17.7 
0.47 257.1 -7 .91  355.7 
0 . 4 6  774.5 - 5 . 1 0  17.9 
0.46 7an.2 -5.55 2 3 . 6  
0.45 7 ~ 6 . 0  -5 .96  29.4 
0 .45  797.0 -6.'l "5.3 
0.44 749.7 -6.60 41.5 
0.43 704.h -6.82 47.5 
0.42 211.3 -6.96 54.5 
0.41 S I " . ?  -7.00 61.4 
0.40 375.6 -6.04 68.7 
0.79 7 3 3 . 7  -6.75 76.4 
0.3a 741.5 -h.47 R4.5 
0.27 750.2  -5.97 43.' 
0.36 359.4 -5.75 102.4 
0.34 9.1 -4.3R l12 .?  
0.39 19.7 -?.a2 177.7 
0.97 30.7 -7.07 173.9 
0.31 54.4 '3.90 157.6 
1.21 6 h . R  2.29 170.1 
O. ' l  79.5 l.69 197.9 
0 . 7 7  47.1 -I.~R 145.5 
0.31 97.1  4.90 1 9 5 . 4  
0.31 104.5 5.Rb 707.R 
1.2' 116.5 h.53 210.5 
0 . 2 3  128.0 6.9'1 231.7 
0.45 224.7 0.44 377.4 
0.45 730.1 -0.78 333.3 




'1.46 741.5 -1.65 144.7 
0.46 247.0 -7.31 350.3 
0.47 257.5 -2.93 355.8 
0.46 769.0 -4.67 12 .4  
0.47 258.0 -7.53 1.3 
0.47 761.5 -4.04 6.9 
0.46 974.7 - 5 . 1 2  1q.9 
0.46 750.4 -5.57 73.7 
0.45 296.2 -5.97 29.h 
0.44 798.4 -6.hl 41.7 
0.43 304.P - 6 . R 7  48.0 
0.47 711.5 -6.96 54.7 
0.41 3 l e . 5  -7.00 61.6 
0.40 325.R - h . 9 4  68.7 
1.39 ' 3 7 . h  -6.75 76.6 
0 . 3 5  341.R - 6 . 4 1  $ 4 . 8  
11.45 792.7 - 6 . 7 2  35.5 
0.77 350.5 -5.01 97.4 
0.35 359.7 -5.23 102.7 
0." 70.0 -3 .79  173.0 
0."4 9.6 -4.35 112.5 
0.32 71.1 -2.53 134.1 
0.79 42.7 -0.6' 145.8 
0.11 54.5 O . R 5  15R.3 
0.71 67 .2  2.33 170.5 
0.21 79.9 3.77 1 ~ 3 . 2  
0.71  97.4 4 . 0 3  1aC.s 






0 . C  0 .56  
0.0 0.57  
422'1.n 
47727.0 








































1074 A L G  4.5 
1 ~ 7 4  n u r  e.= 
1474 AUG 8.' 
1074 AUG 10.5 
197L 411C 12.5 
IC14 AUC 14.5 
1074 4 U G  l R . 5  
1 ~ 7 4  nur, i t . =  
4 2 1 w . o  1 ~ 7 4  r w  71.5 9 - 3 4  1 w . q  7.00 ?~+?.o 
42107.0 1-76 F F R  77.5 0.15 149.1 6.87 257.' 
42104.0 1974 'FP 7 5 . 5  0.76 151.7 h.=5 261.R 
47106.0 1074 F F P  77.E. 3.17 157.7 6 - 0 9  270.7 
n.si 104.s 5 . ~ 9  ?08.7 
0.32 I ~ A . S  6.54 220.1 





o.n 1 - 3 5  0.74 1 3 9 . 2  7.00 247.4 
O . ? G  144.4 6.R6 257.5 0.38 176.7 5.50 9 7 0 . 7  
13 
TABLE 2-3. m-%E%xY EPH€&ERIDES (Continued) 
PLfiNFTLQY F P H E Y E P I S  
HFLIOCFhTLIC F C L I P T l C l u E A N  FGIUINCX 0 F  OATF 
MFPCIIUY 
nArF P L0NC L I T  RAS I h T F  PELS C O l S T  I IFCS C O l S T  
n e 7 6  159.0 6.54 762.1 
0 . 3 7  IbH.0 6.96 771.0 
0.1'1 176.4 5 . 4 9  779.4 
n.19 184.1. 4.82  7 ~ 7 . 1  
0.41 191.0 4 . 1 3  794.5 
'1.47 199.9 1.40 3ni .o  
9.42 715.7 2.65 inn.7 
c . 4 ~  7 7 * . 4  0 . 4 3  777.5 
0 . b 7  212.1 1.91 315.7 
n.44 715.4 1.16 171.5 
n.45 770.7 -0.79 331.4 
0.46 735.0 -0.90 319.? 
0.45 741 .5  -1.67 '44.8 
0.47 747.1 -7.32 7511.'~ 
0.47 755.1 -3.54 1.4 
0.47 762.6 -4.10 7.0  






92450.0 1Q7c FFP 6.5 0.37 178.7 6.91 731.9 
4 2 4 5 ? . 1  1175 Fri1 8.5 0 . 3 4  139.5  7.00 247.7 
42454.0 1075 F F ~  in .5  0.35 1 4 0 . 7  5.46 252.5 
4745h.n 197c F C R  17.5 F.76 159.3  6.57 762.3 
4 2 4 5 n . 0  107" F C U  1la.5 C.37 I h S . 1  6.05 771.3 
47460.n 1,275 F F P  1 6 . 5  3.29 17h.7 5.47 279.7 
4 7 4 6 7 . 0  1075 FFU 1n.5 0.40 1'14.6 4 . ~ 1  247.5 
47454.0 1175 F r p  2r.5 0.41 192.1 4 .11  295.3 
4 2 4 c c . 0  1 9 7 5  t = q  74.5 0 .43  705.9 2.61 iof l .9  
4 2 4 6 A . i )  1075 FrR 7 7 . 5  0.42 190.2 3.74 302.1 
4747p.0 1 1 7 6  F f a  76.5 0.47 712.3 1.W 315.4 
47477.0 1075 441) 0.5 0.44 218.6 1 . 1 4  321.6 
42476.0 Io75 VAP 4.5 0.45 270.4 -0.31 333.6 
4247,,.0 1 0 7 5  u w  7.5 0.45 724.6 0.41 777.7 
4 7 4 7 a . 0  I O =  Y ~ P  6 . 5  0.46 736.1 -1.01 339.3 
474sc.0 1475  YAY p . 5  0.46 741 .7  -1.69 3 4 5 . 0  
4 2 4 ~ 6 . r )  1075 P A P  14.5 0.47 251.2 -1.56 1.5  
4 2 4 ~ ~ . 0  1975  9 4 ~  1 6 . 5  0.47 257.9 -4 .17  7.1 
474117.0 1075 V I R  10.5 0.47 247.3 -7.34 150.6 
474q4.0  1975 MAC 17.5  0.47 752.4 -2.96 156.1 
4249C.0 1 4 7 5  YAP I R . 5  C.46  769.3 -4.65 12.7 
47492.1 I 9 T C .  *hU 713.5 0.46 274.9 -5.14 18.3 
42494.0 I U W  UAP 77.5 0.46 290.6 -5.59 24.0 
47416.0 1 0 7 5  *nu  24.5 0.45  7 ~ 6 . 5  -5.90 70.9 





















4 2 9 R n . 0  
4 2 7 o n . n  
4 7 2 ~ 7 . n  
42*o,..n 
4 Z F ( .  . n 
4770a.0 
i m c . n  
4 27n2. ti 
42 304 .o 
473nh.c 
4779q.n 
4 2 91 7. n 
42114.0 
4 n i 4 . n  
4 7 3 1  s .r 
4 2 3 7 r . n  
4 7 1 1 0 . 0  
42 I27 .o 
47721.0  
42326.0 
4 7 17%. 0 
3 = 0 .o 
12337.n 
4 7 3 3 4 . 0  
4 7 1 7 6 . 0  
47320.0 




4 2  UP .n 
42351 .0  
42356.0 










47 774 .  0 
42176.0 
4 2 3 7 ~  .n 








4 7 W h . 0  
427OS.O 
4 2 4 0 ~ .  11 
42407 .  n 
474n4.0 
47406.0 
































0.0 1.14 . .  
3 . 4 6  7hQ.1 -4 .61 12.5 0 . C  1.11 
0.46 274.7 - 5 . 1 7  18.1 0.0 1.08 
0.46 2 ~ 0 . 4  -5.57 71.9 o.c 1.05 
.... 
0 . C  1.03 
0.0 1.09 
0.0 1.06 
0.45 ZRh.3 -5.9R 79.4 
0.45 797. '  -5.77 ' 5 . 4  
0+'.4 70a.q -6.61 41.5 
0 . 4 3  -w..0 -6.81 4n.1 
0 . 4 2  '11.6 -6.16 5 4 . 4  
1.41 ' 1 q . A  -7.00 61.7 
0.40 7'5.9 -5.94 60.3 
9.2" 311.7 -h.74 76.7 
0.17 750.6 --.90 93.6 
n . 3 ~  3 4 1 . 9  -6.40 ~ 4 . 0  
0.0 1 . 0 2  
0.0 0.99 
C . 0  0.96 
0.0 0.97 
0.0 h.89 
c . 0  0.n5 




0 . C  0.70 
0.0 C.611 










0 . C  1.23 
0.0 1.25 
0.0 1.27 
425llh.O 1275 b"R '1.5 0 . 4 1  318.P -7.00 61.3 
4 7 5 n n . 0  I?-  h w  ~ . 5  0.41 326.7 -6.91 69.3 
4 2 5 1 n . n  1076 i lPV 7 . 5  0.30 311.9 -6.77 77.0  
4 2 5 1 7 . 0  I975 .la? 0.5 0 . 7 s  142.7 -4.39 R5.2 
4 7 5 1 4 . 0  *ow 1 1 . 5  0 . 7 7  750.9 - 5 . ~ 9  91.9 
4 2 5 1 6 . ~  1 9 7 ~  APE. 1 3 . 5  0.75 0.7  -5.19 103.1 
4751R.0 1975  4 ~ l r  1 h . 5  0.74 10.0 - 4 . 3 1  1 1 3 . 0  
42570.0 107'. ADP 17.5 0.32 7 0 . 5  -1.73 121.5 
47527.11 1975 A P R  19.5 0.77 31.6 -1.97 134.7 
42520.0 1075 APR ?5.5 0 .71  67.u 7.4')  1 7 1 . 1  
4 7 5 7 4 . 0  1475 l l D Y  71.5 0.32 41.2 -9.57 146.4 
4252h.n 1$75 4PP 73.5 0.11 55.4 0.92 158.6 
0.0 1.28 
0.0 1.30 
0.35 359.1 -5.71 107.9 




0 . c  1.34 
0.0 1.34 
0.c 1.33 1074 0 5 T  ? < . 5  
1974 r f l V  7 . 5  
1 0 7 4  r r 1 v  6 . C  
1074 YOV 
1 9 7 4  Y O V  lf l .5 
1974 Yl3V 17 .5  
1 0 7 4  NflV 1L.4 
1474 YOV ! C . c  
1974  w v  r.c. 
1 0 7 4  w v  4.5 
1174 m v  I P . =  
107/ .  M n v  7r.5 
1 9 7 4  hinv 72.5  
1074 N q V  2 4 . 5  
1976 NUV 2f.C 
I074 N n V  7R.5 
107#. -rC 0.5 
lq7i.  nrc 7.5 
is74 w r  4.5 
1-74 o w  17.5 
1 9 7 4  nCc 10.5 
1074 r fc  17.5 
1074 ntc 1 4 . 5  
1974 OEC 6.5 
1174 0 F C  16.5 
1 0 7 4  0FC 1 R . 5  
1074 0 F t  77.5 
1076 I F C  24.5 
1074 0FC 7A.5 
1974 OEC 28.5 
1075 JAN 1.5 
1075 JAN 3.5 
1075 JAN 5.5 
1075 JAN 7.5 
1074 nEc 20.5 
1974  9er  70.5 
0.71 55.n 0.87 ISR.? 
0.31 w.0 3.74 1 ~ 3 . 4  
0.71 67.4 2.16 170.7 
0.31 97.6 4.95 196.0 
O.?l 195.0 5.89 205.4 
0.12 117.0 6.55 270.3 
0.33 124.5 6.01 731.7 
0.-4 134.4 7.00 747.5 
0.35 140.6 6.56 25?.7  



















4 7 5 4 4 . 0  
47 546 .o 
4754P.0  
42550.c  


















4 2 5 % .  0 
~ Z ~ R R . O  















l " 7 5  APP 77.5 
1475 APU 2q.5 
1975 UAY 1.5 
1C7c '44Y 5 . 5  
1075 WAY 7 . c  
197c HAY 11.5 
1975 MbY 17.5 
1075 UfiY 15.5 
197'1 YAY 17.5 
1775 UAY 10.5 
1975 YAY 71.5 
1075 YAY 2q.5 
107% V A Y  75.5 
1975 WAY 27.5 
1075 '4AY 29.5 
1075 JUN O . S  
1975 J t N  2.5 
1075 JUN 4 . 5  
1075 J U k  6.5 
1075 JUN 8.5  
1975 JUN 10.5 
1975 JlJN 17.5 
1075 JUN 1 4 . 5  
1 0 7 5  W A Y  1.5 
107: W A Y  0.5 
0 .31  ~0.4 1.711 1 ~ 3 . 8  
11.11 1 9 5 . 4  5.92 708.5 
0.17 1 7 8 . ~  ~ . 9 7  732.1 
0.11 91.0 4 - 0 8  196.4 
0 . 3 7  117.4 6.57 2211.7 





0,'7 168.7 6.06 P71.1 
0.38 176.6 5 . 4 8  779.5 
0.40 144.5 4 . ~ 2  7 ~ 7 . 4  
0.0 1 . 1 4  
0.0 1.27 
0 . C  1.26 
0.0 1.29 
0.0 1.72 
0.34 130.7  7.00 242.8 
n.35 140.9 h.85 25'1.0 




0 . 4 1  192.0 4 . 1 7  794.9 
0 .47  199.0 7.39 302.1 
0 - 4 2  705.4 2 . 6 4  3DR.R 
0.17 164.4 6.04 271.4 
0.18 176.8 5.46 779.8 
n.40 1 ~ 4 . 7  4 . m  7 ~ 7 . 7  
0.0 0.91 






n.44 215.6 1.13 321.7 0.0 0.65 
0.0 0.5a 












0 . C  0.66 
0-0 0.h9 
0.0 1 . 3 4  
0.0 1-16, 9;4i 712.7 i i g ?  3 i 5 i 3  ~ ... 
0.45 224.5 o . 4 ~  377.6 0.0 1.40 
0.45 770.3 -0.10 721.5 0.0 1.41 
0.44 218.5 1.15 121.6 0.0 1.38 
 - -  
0.41  197.2 4.10 795.2 
0.42 199.3 3.37 302.2 
0.43 206.0 7.62 309.0 
0.41 212.4 1.87 115.5 
0.46 736.0 -1.00 339.2 
0.46 241.6 -1.68 344.9 
0.47 247.2 -2.33 350.5 
ti.47 752.7 -2.95 756.Q 
0.47 254.2 -3.55 1.5 
0.47 261.7 -4 .11 7.0 
0.46 2un.5 -5.55 23.9 
0.45 286.4  - 5 . 9 ~  29.7 
0.44  298.6 -6.61 41.9 
0.46 269.2 -4 .64 12.6 
0.46 274.R -5.13 18.2 
0.45 297.4 -6.33 35.7 
0.43 305.0 -6.83 4R.2 
0.42 311.7 -6.96 54.9 
0.41 318.7 -7.00 61.8 
0.40 326.0 -6.93 69.1 
0.39 333.R -h.74 76.9 
0.38 342.0 -6.40 85.0 
0 . 3 7  150.8 -5.89 93.7 
0.35 0.0 -5.20 101.0 
0.34 9.9 -4.32 112.9 





0.0 1.42  
0.45 230.5 -0.12 3 3 3 i 7  
0.46 236.1 -1.02 329.4 
0.46 241.8 -1.70 345.1 
0.0 1.45 
0.0 1.45 
0.0 1 - 4 4  
0.0 1.44 
0.0 1.43 
0.47 247.3 -2.35 350.6 
0.47 252.8 -7.97 156.2 
0.47 254.3 -3.57 1.7 
0.47 263.R -4 .13  7.2 
0.46 769.4 -4.66 12.8 
0.46 275.C -5.15 10.4 
0.46 290.7 -5.59 24.1 
0.45 256.6 -5.99 29.9 
0.44 292.6 -h.?4 35.9 
0.44 298.R -6.67 42.1 
0 . 4 3  305.2 -6.84 48.4 





1975 J W  16.5 
1175 J W  1P.5 
1975 JUN 7n.5 
1075 JUN 22.= 
I075 JUN 7 4 . 5  
1975 JW 26.5 
1075 JUN ZP.5 
1975 JUL 2.5 
1075 JUI 4.5 
1075  JUL 0 . 5  
0.0 1.34 
0.0 1.31 
1975 JAN C.5 
1975 JAN 11.5 
1975 JAhi 13.5 











0.41 318.0 -7.00 62.1 
0.39 1 3 4 . 0  -6.73 77.1 
















J U  
J UL 
JUL 
J U  
J U L  












0 . m  342.3 -6.38 
0.37 351.0 -5.87 
0.15 0.3 -5.1R 
0.34  10.2 -4.29 
0.37 20.7 -3.21 
0.12 1 1 . R  -1.95 
0.32 4 3 . 4  -0.54 
0.31 55.5 0.94 
0.31 68.0 2.42 





















1975 JAN 17.5 
1075 JhN 19.5 
1075 JAN 71.5 
197s  JAN 23.5 
1975 JAN 25.5 
0.37 3 1 . 4  -1.99 134.5 C . 0  1.03 
0.32 43.1  -0.59 146.2 0.0 0.98 
0.31 55.7 0.80 15R.4 0.0 0.92 
W 7 5  JAN 77.5 
1075 JAN 29.5 
1975 FEP 0.5 
0.31 67.6 2.38 170.9 
0.31 8 0 . 2  3.76 1R3.6 
0.31 92.R 4.96 196.2 
0.31 105.2 5.91 20R.6 




1975 FER 2.5 
1975 FER 4.5 
0.0 0.72 
0.0 0.69 
TABLE 2-3. PLANETAliY 
DLANFTERY F P W Y E P  IS 
HTLICCFCTRIC FCI I P T I C / M F b N  F P U I Y O L  O F  O A T f  
ME SCURY 
P LONG L 4 T  SAS 
M F R C U K Y  
















4 7 h S o . n  
4265‘t.n 




















4 7 h Q R . 0  
~ 7 6 ~ 4 . 0  








4 7 7 i ~ . n  





































1‘75 JLH 26.5 
1075 .IUL 7 O . 5  
197‘ J(JL 90.5 
1975 4UC 1 . 5  
1-75 A(JI. 2 .6  
0.?1 Q7.2 5.00 196.6 
0 . 3 !  195.6 5.91 20R.9 
0.32 117.6 5.57 220.9 
1.”3 179.0 6 - 9 7  212.2 
0.34 1 9 9 . ~  7.00 743.0 
0.?5 150.0 6.45 253.1 
0.16 159.6 6.51  262.h 
0.37 165.6 6.@7 271.5 
0.3P 177.0 5.45 779.9 
0.40 144.R 4.79 797.8 
0-41  197.3 4-09 795.3 
0.47 1 9 0 . 4  3.35 307.4 
0.43 206.1 2.61 109.1 
0.43 212.5 1.86 315.6 
0.44 21U.7 1.17 371.5 
0.45 774.7 n . 3 ~  127.9 
9 - 4 5  230.6 - 0 . 3 3  333.8 
0.46 236.3 -1.03 339.5 
0.46 241.9 -1.71 345.2 
0.47 247.4 -7 .36  350.7 
0.47 752 .S  -7.95 756.3 
0.47 261.9 -4 .14 7.3 
0.46 260.5 4 - 6 6  12.8 
0.40 275.1 -5.15 18.5 
0.46 280.17 -5.60 24.2 
0.44 797.7 -6.34 36.0 
0.43 ‘ 0 5 . 3  -6.44 48.5 
0.42 317.q -6.97 55.7 
0.47 m . 4  -3.57 1.8 
9.45 296.6 -6.00 30.0 











0.21 55.0  
0.11 65.4 
0.‘1 R 1 . P  
0.31 911.6 
0.31 I O 6 . C  
O s ? ?  117.9 
0.33 I W . ?  
0 . ’ 5  150.3 
0.76 159.0 























































































































1 - 7 4  
1.7h 
I . 2 R  
1.30 
1.31 
























































47 79 Q . 0 
475nr.o 
4 2 R 0 2 . 0  
47804.0  
47 ROC .O 
4290R.1 
4 7 ~ 1  0.0 
4 7 R l 2 . 0  
47 9 1 4 .  ll 
4 2 R l 6 . 0  
47a iq .n  
4 7 8 7 0 . ~  
47876.0 
4z9ar .c  
4 2 ~ 2 7 . n  
4 2 ~ 3 4 . 0  













4 2 P 5 R . O  
47~=?.0 









4 2 8 7 4 . 0  
42auq.Q 
4 7 ~ 6 . 0  
4 7 u ~ 6 . n  
4 2 ~ q u . n  
4 2 w n . n  









4 7 m . n  
42917.0 
42010.0 























1076 JhN 17 .5  
1-76 JAN 1 4 . 5  
1076 JAh; I C . =  
l a 7 h  JPY l e . 5  
1976 J 4 V  20.5 
1016 JAh 17.5 
1Q76.  J4h‘ 7 4 . 5  
1076 ,JAN 7 6 . 5  
1 ~ 7 6  JAN 7n.5 
1 ~ 7 6  J A N  7r.r. 
1-76 FEP 1.5 
1976 F E R  ‘.5 
1 0 7 6  F F R  5 . 5  
1076 F F R  7.5 
1976 F E H  C.5 
IQ76 FFW 11.c 
1 0 7 4  F F R  17.5 
1Q7C F F R  15.5 
1 9 7 6  FFR 17.5 
1976 FFH 19.5  
1076 FFP 21.=  
1 0 7 6  FFP 2 3 . 5  
I976 F@f{ ?L.5 
1776 FEP ? ? . 5  
197h I441 0.5 
1976 U49 7.5 
1976 U 4 P  4 . 5  
1976 NAP 6 . 5  
1976 M 4 0  P.5 
1 ~ 7 6  U A Q  1 0 . 5  
1916 MAP 17.c 
107h VAP 14.5 
1070 YAP 16 .5  
197h Y 4 P  IP.5 
1076 M ~ P  7r.5 
1976 ‘4PU 72.5 
1976 Y 4 1  ? 4 . 5  
1976 MAP 76.5 
1076  ~ 4 0  7 ~ . 5  
1-76 W ~ P  711.5 
1976 APP 1.5 
1976 A 0 0  3.5 
lQ7 f .  4PP 5.5 
1976 4PP 7.5 
197h 4 P P  9.5 
1-76 A P F  11.5 
1075 4PY 13.5 
1976 PPR l E . 5  
1’376 POP !7 .5 
1076 ADP 10.5 
1976 4PR 71.5 
1976 A P P  23.5 
107h AOF 25.5  
1076 PPR 77.5 
l Q 7 h  4 O R  1 9 . 5  
1976 Y h Y  1.5 
1976 M A Y  3.5 
1976 MAY 5.5 
117h M A Y  7.9 
1976 M A Y  9.5 
1076 U I V  11.5  
! 9 7 h  Y A Y  13.5 
1976 MAY 17.5 
1’476 M I Y  19.5  
197h r (&Y 21.5 
1976 r(ay 15.5 
i q 7 h  umv 7 3 - 5  
lC75 AUC. 5 .5  
1 0 7 -  PUC 7.5 
1075 A U G  9.6 










c.a7 168.8 6.01 271 .9  
n.38 177.2 5.49 280.7 
0.41 192.5 
0.49 I R C . l  4.77 789.3 
4.06 295.5 
3.33 107.6 
0.0 1.22 3.47 706.3  7 .5e  309.3 





0.44 21fl.o 1.09 3 2 2 . 0  
0.45 224.9 0.16 32R.l 






0.65 2 3 b . c  -1.05 339.7 
0.46 747.1 -1.73 345.3 
0.47 747.6 -2.38 350.9 
0.47 253.1 -2.00 356.4 
0.47 258.6 -3.59 I . ?  
0.47 264.1 -4.15 7.5 
0.46 269.6 -4.68 17.5 
0.46 775.7 -5.17 18.5 
0 . 4 5  2R6.4 -6.01 30.7 
0.44 297.8 -6.35 16.7 
0.44 799.0 -6.67 42.1  
n.43 105.5 -6.84 4R.7 
0.42 217.7 -6 .97  55.4 
0.44 291.0 -5.61 74.4 
0 . 4 1  319.2 -7.00 6 7 . 4  
0.40 326.6 -6.92 60.7 
0.39 314.4  -6.72 77.5 
0.31 ‘47.7 -6.76 R5.7 
0.36 951.4 -5.44 94.4 
0.75 0.8 -5.14 103.7 
9.34 10.7 -4.25 113.6 
0.37 71.7 -3.16 124.2 
0.12 3 7 . 3  -1.89 135.4 
0.32 44.0 -0.4R 147.1 






0.0 0 . 7 9  
5.41 119.0 -7.00 67.7 
0.40 376.4 -6.93 h9.5 
0.30 ‘34.2 -6.72 77.2 





0.37 151.2 - 5 . ~ 6  94.1 
0 . 2 5  0 .5  -5.17 103.4 
0.n 0.67 
0.0 0.66 
0.34 10.4 - 4 . Z R  111.3 
0. l7  72.0 -1.93 135.0 
0.37 20.9 -7.19 123.9 
0.c 0.60 
0 . C  0.67 
0.0 0.69 
1975 llCT 14.5 
1975 OCT 16.5 
1975 n c i  1 P . s  
0.32 43.6 -0.52 146.7 
0.71 6R.2 7-44 171.5 
0 .31  65.7 0.06 150.0 
0.31 80.8  1.82 1 ~ 4 . 2  
0.31 97.4 5.01 196.9 
0.71 105.P 5.94 709.1 
0.32 117.7 6 - 5 8  771.0 
0.33 170.2 6.92 232.4 
0.74 140.0 7.00 243.7 
0.35 150.2 6.84 253.3 
0.16 159.7 6-50 267.8 
0.97 168.7 6.02 771.7 
0 .3R 177.1 5.44 280.0  
0.41 192.4 4.OR 795.4  
0.42 199.5 3 - 3 4  307.5 
0.43 206.2 7.60 109.2 
0.43 212.6 1.R5 315.7 
0.44 21R.8 1.10 321.9 
0.40 1u5.n 4.78 287.9 
0 . 4 5  224.8 0.37 378.0 
0.45 730.7 -0.34 333.4 
O.4h 216.4 -1.04 139.6 
0.46 247.0 -1.72 1 4 5 . 2  
0.47 247.5 -2.37 350.8 
0.47 253.0 -2.99 356.3 
0.C 0.72 
0.0 0.76 






0.31 m . 6  2.59 171.9 
0.11 R1.2 3.8h 184.6 
0.31 93.R 5.05 197.2 
0.11 106.7 5.97 209.5 
0.32 I 1 R . I  6.60 221.4 
0.0 1.12 
0.0 1.17 1975 N13V 1.5 
1975 NOV 3.5 
1975 Nl lV 5.5 
1975 NOV 7.5 
I175 NOV 0.F 
1975 NOV 11.5 
I975 NOV 13.5 
1975 Nl lV  15.5 
1975 UUV 17.5 
I975 NOV 19.5 
1975 NOV 21.5 
1-75 w v  73.5 
I975 YOV 75.5 
1979 NOV 77.5 
1975 NOV 70.5 
1975  nEr 1.5 
0 . 3 3  119.5 6 - 9 7  232.7 
0 . 3 4  140.3 7 - 0 0  243.5 
0.35 150.5 6.84 253.6 
O.q6 160.0 6.49 263.0 
0.37 169.0 6.01 271.9 
0.39 177.? 5.42 240.3 
0.40 185.2 4.76 788.2 
0.41 192.6 4.05  295.6 
0.47 199.7 3.32 302.7 
















0.43 212.8 1 - 8 2  315.9 
0.44 219.0 1.08 322.1 
0.45 225.0 0.35 328.2 
0.45 230.R -0.37 334.0 
0.46 736.5 -1.06 339.8 
0.46 242.1  -1.74 145.4 0.47 258.5 -3.58 1.9 
- .. 0.47 264.0 -4.15 7.4 
I07* O F T  7.5 0.46 269.6 -4.67 12.9 
1975 OEC E-5 0.46 275.2 -5.16 18.6 
1975 OEC 1 1 . 5  0.46 780.0 -5.61 24.3 
0.0 1.45 
0.0  1.44 
0.0 1.44 
0.47 247.7 -2.39 351.0 
0.47 253.7 -3.01 356.5 
0.47 258.7 -3.60 2.0 
0.47 ?64.2 -4.16 7.5 
...-
1076 4 4 Y  25.5 
1976 U d Y  77.5 













1975 OEC 13.5 
1975 nEr 15.6 
1975 nEc 17.5 
1975 otr 19.5 
1975 oEc 21.5 
1975 OEC 23.5 
I975 OEC 2 5 . 5  
1975 OEC 77.5 
1976 JAN 0.5 
1976 JAN 2.5 
1976 JAN 4.5 
1076 JAN 6.5 
1976 JAN R.5 
1976 J 4 N  10.5 
1975 o w  79.5 
0.45 286.7 -6.00 30.1 
0.44 292.7 -6.35 36.1 
0.44 299.0 -6.63 42.2 
0.43 305.4 -6.84 48.6 
0.42 117.1 -6.97 55.3 
0.41 319.1 -7.00 62.3 
0.40 326.5 -6.93 69.6 
0.39 334.3 -6.72 77.3 
0.W 342.5 -6.37 85.6 
0.37 351.3 - 5 . R 5  94.3 
0.46 269.7 -4.69 13.1 
0.46 275.3 -5.17 18.7 
0.46 291.1 -5.62 24.4 
0.45 286.9 -6.02 30.3 
0.44 292.9 -6.36 36.3 
0 . 4 4  299.1 -6.64 42.4 
0.43 305.6 -6.85 48.5 
0.42 312.3 -6.97 55.5 
0.41 319.3 -7.00 62.5 
0.40 326.7 -6.92 69.8 
0.39 334.5 -6.71 77.6 
0 . 3 8  342.R -6.36 85.8 
1076 JUN 0.5 
1976 JUN 2.5 
1976 JUN 4.5 
1976 JUN 6.5 
1976 JUN R.5 
1976 JW 10.5 
1976 JUN 17.5 
1976 JUN 14.5  
1976 JUN 16.5 
197h JUN 28.5 
1976 JLN 20.5 
1976 JUN 27.5 
1976 J W  24.5 
1976 JUN 26.5 
1976 JUN 78.5 
0.35 0.6 -5.15 103.6 0.C 1-10 
0.34 10.5 -4.26 113.5 0.0 1.06 
0.33 21.0 -3-17 124.0 0.0 1.00 
0 . V  3 2 - 1  -1.91 135.2 
0.36 351.6 -5.83 94.6 
0.35 0.9 -5.13 103.9 
0.34 10.8 -4 .21  113.8 
0.0 0.95 
0 . 0  0.90 0.32 43.R -0.50 146.9 
TABLE 2-3. PLANETARY EPHEMERIDES (Continued) 
n796n.0  
4 >a(.& .r 
4 7 0 7 r . n  
4 7 q 7 7 . n  
a717t. . r  
4 7 ~ 7 6 . 0  
L707R.0 
47 0 P 11. 0 
47Q97.1  
47184.0 
4 29R R .1> 
47900.0  
4 7 9 o 7 . n  
47904.0  
4 2 7 0 * . n  
470'19.0 
4 3 1 0 0 . 0  
4 2 0 0 7 . ~  
42004.0 
4 7 0 6 ' .  n 
47 0 h4 . C 
4 2 Q f R . 0  
4 7 ~ ~ 6  .r 
4 7 0 0 h  .(1 
4700i1.0 
4 2 o i n . n  
47117.P 
430 1 4 . 0  
4 3 0 1 6 . 0  
4 3 n i s . r  
47071.0 
4 7 0 7 j . 0  
4 2 0 7 4. 0 
4 3078 . I )  
43076.0  
43070.0  





43'34 7 .  I1 
43044.0 
41046.0 
4 3 0 4 Q  .0 
43150.0  
43057.0  
410E4 .0  
43066.0  






4 1 n 7 7 . n  




4 708 0 .n 
430P1 .o 
41094.0  
4 3 0 8 8  .0 
4znac.o 
4 7 0 0 3 . 0  
4 7 0 9 6 .  n 




4 1  107 .O 
41 104 .o 
4110h.n  
4 3  108. P 
43110.0  
43117.0  
4 2  11 4.0 
4 '11h.0 
4 3 1 1  R .O 
4 - 1 7 r . o  
43177.11 
47174.0 
4 3 1 2 8 . 0  
4 3 1 7 6 . 0  
1 0 7 6  J i l l  17.5 
107f  J l l l  1 4 . =  
1076 JI11 1 h. 5 
1 0 7 ,  ZFP 7 P . E  
1 1 7 h  I C 1  C . 5  
0 . 4 1  716.5  7.56 300.5 
P . 6 4  717.9  1 .01  216.1 
0.44  71".1 1.07 772.7 
0.45 710.9 -7.3P 734.1 
0.45 2 3 . 1  n .34  a n . 2  
0 . 4 5  736.6  -1.07 339.7 
0.46 742.7  -1.75 3 4 5 . 5  
0.47 241.8  -7 .40  7 ~ 1 . 1  
0.47  75' .3 -3 .02  756.6  
0.47 755.O -7 .61  7.1 
0.47 7 & 4 . ?  -4.17 7 .h  
9 . 4 6  7 ~ 0 . 8  -4.70 17.2 
0.G6 775.4  -5.1X 1H.9 
9.46 751.7 -5 .63  24.5 
11.45 757.0  -6.07 30.4 
0.44 7Q3.0 -6 .36  36.4 
0 . 4 4  709.7  -6 .64  47.5 
C.4? ?05.7  49.0 
'1.47 312.4 -6.W 5 5 . 4  
n.L0 37h.9 -h.Q? 70. ' )  
0 . 3 Q  >?6.7  - ' .71  77.7 
0 .35  1 4 7 . 9  -6.35 95.9 
0.36 351.7 -5.87 94 .7  
0 . 3 5  1.1 -5 .17  104.0 
0.34 11.0 -4.27 114.0 
9.41 *1-.5 -7.00 62.6 
(1.12 21.5  -3.12 174.5 
n . = 7  44.7 - 0 . 4 3  147.5  
c,.31 64.0 7.57 172.7 
0 .32  37.7 -1.Q4 135.7  
0.?1 5h.c I . 0 h  159 .7  
11.21 91.6 3.911 155.0 
11.3' 179.9  6 . 9 4  ?33.1  
0.74 1 w . h  7.00 743.5  
0.35 150.R h - R 3  753.1  . .  
0 . 7 6  l h 0 . 3  6.49 767.3  
0.37 1 6 9 . 9  5.0'1 777.7 
0 . 7 9  i 7 7 . f )  5.40 280.5 
(1.40 185.4  4 .74  7 ~ u . 4  
0.41 192.0 4 - 0 9  795.5  
0.42 1 9 9 . 9  3.30 302.9 
0.43  206.4 7.55 309.6 
0 .44  71O.7 1.06 377.3 
0 .44  713.0 ].PO 316.1 
1.45 225.7 0.33 3 m . 3  
0.46 742.3 -1.76 345 .6  
0.47 254.4 -3.07 356.7  
0.45 231.F -0.39 334.2 
0.4h 73h.7 -1 .08  339.1 
0.47 747.9 -7.41 3 5 1 . 7  
0.47 259.8 -3.62 2.2 
0 .47  264.> -4.18 7.7 
0.46 769.9 -4.70 13.3  
0.46 275.5 -5.19 I R . ~  
0.46 281.7 -5.63 74.6 
0.45 787.1 -6 .03  30.5 
q .44  293.1 - 6 . 3 7  36.5 
11.44 299.3  -6.64 42.6 
0.43 305.8 -6.R5 49.0 
1 0 7 6  DFC 1.5 0 .42  312.5  -6.97 55.7 
1 9 7 6  nFr 9.5 0.41 31Q.6  -7.00 62.7 
1976 nEr 11.5 0.40 327.0 -6.92 70.1 
1 9 7 6  OEC 13.5 
1 0 7 6  OEC 15.5 
0.39 334.8 -6.70 77.8 
















0 . p  
0.0 




0 .0  
0.0 
0.1 

















































0 .0  






























1 . t P  
1.16  









r . R R  
n.85 











c .69  
0.70 



















- 4 7  
.44 
.44 















1 - 1 4  
1.11 
1.22 
1077 M A Y  6 . 5  
1 0 7 7  U A Y  Q . 5  
1977 ' I A Y  10.6  
1977 Y A Y  1 7 . 5  
1477 W A Y  la.= 
1077 Y A Y  16.5  
! 0 l 7  M A Y  1R.5 
1077 U b Y  70.5 
1077 M A Y  72.5 
1977 Y n Y  7 4 . 5  
1 0 7 7  M A Y  26.5  
19.77 hlhY ?P.5 
1977 M4Y 30.5 
1977 Jllhl 1.5  
1 7 7 7  Jllh' 3 . 5  
0.7h  ? 5 1 . Q  -5.R2 44 .9  
0.75 1 .2 -5.10 104.2 
0.34  11.1 -4.2'3 114.1 
( 1 . 7 1  ? 1 . 7  -'.IO 174.7 
0.12 3?.R - I . Q 7  1 3 q . Q  
q.17 44.5  -0.41 141.7  
n.31 56.7 1 . 0 R  1 5 9 - O  
3.31 60.7 2.% 177.5 
C . 1 1  9 1 . R  3.37 195.' 
0 . 2 1  34.4  5.09 197.5  
1.71 106.7 6 - 0 0  710.1  
n . 3 7  1 l Q . C  6.67 271.9 
0.7- 130.0 6.94 2?3.3 
0 .24  140.8 6 .99  7 4 4 . 0  
0.25 150.9 6 . R 7  254.0  
0.3h 160.4 6.L7 263.5 
Q, ,T  16s.' c . 9 8  777.3  
P.39 177.7 4 .39  2R0.7 
0 . 4 1  155.6 4.73 789.5  
(1.41 1 ~ 2 . 0  4 . - 2  7 ~ 5 . 0  
0.42 7'71.0 3 . 2 9  3 0 3 . 0  
0.4> 206.7 7.54 q m . 7  
0.44 7 1 3 . 1  1.79 3 1 6 . 2  
n . 4 4  ? I " . ?  1 . 9 5  372.4 
n.45 77E.3 0 . 3 7  77a.4 
0 . 4 6  7 3 1 . 1  -0.40 724.3  
a . f 4 h  7 7 h . n  -1.09 740.0 
0 .47  747.9  -2 .42  > 5 1 . 7  
0.46 7 4 7 . 4  -1.77 '4 '1.7 
n.47 252.4 -3 .04  356.5 
MFPCl I ( IY  
I) LCNG L 4 T  R A Z  0FC.S C O T S T  
0.47  759.0 - 3 . 6 2  ' . 3  
1.47 7hh.4  -4.10 7 .9  
1 . 4 6  275.6 -5 .20  19.3 
0 . 4 6  770.0  -4 .71  13 .4  
0.46 291.7 - 5 . 6 4  74.7 
m.45 797.7  -6 .03  3'3.5 
11,hl.  793.7 -6 .31  36.5 
? . 4 4  7 9 9 . 4  + . A 5  47.7 
( 1 . e  215.9 - 6 . 8 5  40.1 
1.47 3 1 7 . 6  - 6 . q Q  5'.R 
) . & I  ' 1 4 . 7  -7 .00  h7.5 
0 . ~ ~ 0  227.1 - 6 . 0 1  70.7 
0.39 3 3 4 . c  -6 .71  7R.Q 
0.2'9 347.2 -6.24 Ph.' 
0.26 -457.0 -5 .91  05.0 
(1.75 1.4 -5.0- 104.1 
n .24  1 1 . 3  -4.1P 114.7  
c.27 21.9 - 7 . n ~  174.9 
?.ill 7l.0 - 1 . P 1  136.1 
0 . 7 9  44.7 -0 .71  1 4 7 . 9  
0.71 56.9 1.10 160.1 
n . 2 1  1 9 . 4  7.59 177.7 
n . 1 1  97.0 3.44 l R G . 7  
0 . 7 1  1 4 . 6  5.11 1'17.9 
0.21 l " h . 9  h . n l  710.3  
9.27 11R.e 6.67 222.1 
P . 9 7  1311.7 6.94 713.4 
0 .35  151.1 6.P2 754.7 
0 .26  160.6 6 . 4 h  ? C 7 . 6  
0.7'. 141.0 6.99 744.1  
0.37 169.5  5 . ~ 7  272.5 
0.20 177.8 5.35 790.5  
(1.40 195.7 4.77 788.b 
3 . 4 1  193.1 4.C1 706.0  
0.42 700.1 3 - 7 7  303.1 
0.47 706.8 2 . 5 2  109.5 
0.44 711.7  1.7R 3 1 6 . 3  
0.44 719.4  1.04 777.5 
9 .45  775.4  0.31 a7R.5 
C.46 221.2 -0 .41  374.4 
0 . 4 6  73h.9  -1 .10  740.1 
0.47 740.0  -7.47 7 5 1 . 3  
0.47  259.0 -3.64 2.4 
0 .46  247.5 -1.78 345.5 
n . 4 7  253.5 -3.05 356.9  
0.47 764.5  -4.70 7 .9  
0.46 270.1 -4.77 11.5 
0.46 77G.7 -5.70 14.1 
0.46 2 8 1 . 4  -5.65 74.9 
0.45  ?R7.7 -6.04 30.6 
0.44 293.3 -6.aq 36.5 
0.44 29Q.5 -6.65 42.8 
0 .43  306.0 -6.8h 49.7 
n.47 317.7 - 6 . 9 ~  55.9 






0.0 n. 0.92 78
0.c c.74 
0.0 0.70 
0.c  n . 6 ~  
0.0 0.67 
0.0 0.67 
0 .C  0.69 
0.0 0.71 
0.0 0.74 









0.0 1 .09  





0.r 1.24  
0.0 1.76 
0.0 1.28 
0 .0  1.30 
0.0 1.31 






0.0 1 - 1 7  . ~ 
0.0  1.17 
0.0 1.36 





0.0 1 .2h  
0.0 1.27  
al.0 1.18 



























0 .0  0.76 
0.0 0.79 
0.0 0 .83  
0 .0  0.86 
0.0 0.94 
0.0 0.90  
16 
4 3  I l l ) .  11 
4 3  30 7 .  (1 
47 104.r  
47706.0 
4 3 3 O n . 0  
4'710.0 
l.3317.0 
4 3 31 'I .n 
4 3 7 1 6 . 1 )  
42170.0  
47174.n  
4 7 7 l e . n  
43377.0 
4 3 ' 7  f r  .0 
4337 Q .  1 
4 3 7 7  ii . n 
423T7.0  
4332.i.n 
43  3- 6 .  n 
r 3 3 4 1 . n  
49-347.0 









6 3  2 f  0 .P 
43'6' .0 
A 3  =6 4.0 
4336h.0  
493611.11 
4 7 3 7 0.0 
41777.0  






4 3 3 ~ 6 . 0  
43300.0 
4 3  39 6 .  n 
4 3 4 0  O.n 





L 340 4 .1) 
43406.0  
4'40R.O 
/ + ~ ~ I P . o  
43417.0 
43414.0  










4347 6 .1 
4 34'R .(I 
4344c .n  
41442.n  
4 2 41.6. n 
4 3 4 5 r . n  
4 1 4 5 9  .n 









4 3 4 6 Q . O  
' ) A l F  
TABLE PLANETARY 
! 0 7 7  J11".1 5.5 0.40 327.9 -6.01 70.3 0.0  0.97 
1Q77 .JlJN 0 .5  O.?H 3 4 7 . 3 - 6 . ' 1  R6.3 0 . 0  1.05 
1-77 J u t 1  7.5 0.30 335.0 - 6 . v  78.1  0.0 1 - 0 1  
1077 tin! 11.5 0.26 352.1  - 5 . ~ 0  0 5 . 1  0.0  1.09 
7 ~ 7 7  i i r r  1 3 . 5  ' 1 . 2 5  1.5 -5.05 104.5 0.0 1 - 1 3  
1477 .JUN 1 c . 5  0.94 11.5 -4.17 1 1 4 . f +  0.0 1 . 1 6  
1077 J U ~  17.6 n.-z 22.0 -3.06 175.9 0.0 1.20 
1077 J O N  7 3 ; ~  n.31 57.1 1 . 1 3  160.3 0.0 1 . 2 Q  
1 0 7 7  J I I ~  7 5 . 5  0.21 6 9 . 5  7 . 6 0  177.9 0.0  1.30 
1977 JII*> 7 7 . 5  0.31 92.2 3.96 1 ~ 5 . 5  0.0 1 - 3 7  
1977 JVS 7r.e 0.21 9 4 . ~  c.13 i 9 p . 1  0.c 1.37 
1977 J U I  1 . 5  n.71 i n 7 . i  6 . 0 3  710.4 0.0 1.73 
1477 .ILL 5 . 5  n.33 130.4 6.94 7 3 3 . 6  0.0 1.32 
1 9 7 7 ~ 1 1 1  7.5 n . 3 4 1 4 1 . 1  6 . 9 9 7 4 4 . 3  0.0 1.31 
1077 JUI 0.6 0.35 1 5 1 . 7  6 . ~ 7  251.3 0.0 1.79 
1077 J U V  19.5 0.77 32.7 -1.7R 136.2 0.0 1 - 2 3  
1077 J W  71.6 0 .32  44.9 - O . ? h  148.7 0.1 1.26 
1q77 l i l l  7.5 9 . 7 7  119.9 6-61 227.3 0.0 1.33 
1 0 7 7  J U L  1 1 . 5  0 .36  160.7 6.46 261.7 0.0 1.27 
1977 J l l l  1 2 . 5  0 2 7  1 6 9 . 6  5 - 0 6  772.6 0.C 1.25 
1077 111 1 ' .5  P . 2 9  177.0 5.37 780.7 0.0 1 . 2 3  
1 9 7 7  J U L  lc.5 0.41 1 0 3 . 2  4.00 796.7 0.0 1.1R 
IC77 JU l  71 .5  0.47 700.2  3.26 303.7 0.C 1.15 
1 0 7 7  JUL 17.5  0 . 4 0  1 ~ 5 . 3  4.71 Z R R . ~  0.0 1.20 
1 ~ 7  J I I L  ??.= n.43  7 0 6 . 0  7.52  3 0 0 . 0  0.C 1.12 
1 0 7 7  J U I  7 f . 5  0.44 713.7 1.77 916.4 0.n 1.10 
1977 Jlll 77.5 0.44 219.5 1.0? 322.6 0.0  1.07 
1977 JUI  7 o . s  0.45 725.5 0.29 370.6 0.0 1.04 
1q77 ACG 0.5 0.46 7 3 1 . 3  -0.47 724.5 0.0 1.01 
1077 &LC. 7.5 r.46 737.0  - 1 . 1 7  340.7 0.0 0.9" 
, 0 7 7  A ~ L  6.5 n.47 7 o . 1  -7.43 151 .4  0.0 0.92 
1077 AUG 4.5 1 - 4 6  7 4 7 . 6  -1.79 745.9 0.0 0.95 
.. ~ - .. .  
1077 4UL: P.5 0.47 252.6 -7.05 356.9 0.0 0.90 
1077 A ( l T  1 2 .  0.47 2hlb.6 -4.20 R . 9  0.0 0.44 
1977 ~ U C  In.: 0.47 250 .1  -3.65 7.5 0.n 0.87 
1 9 7 7  n r i  27.5 
1977 rirr 77.6 
1077 vnv 0.5 
1977 wnv 7.c 
1977 r l C T  75.5 
1977 P C 7  24.= 
1077 N l l V  4.5 
1977 NOV 6.5  
1977 NOV P . 5  
I917 N O V  10.5 
1.977 Y O V  17.5 
1977 N l l V  14.5 
1977 vnv 16.5  
1 9 7 7  vov 1 8 . 5  
1417 Y 0 V  7 0 . 5  
0.46 770.7 -4.71 13.5 0.0 0.PI 
0 . 4 A  275.R 10.7 0.0 0.18 
0.4h 2P1.5 -5.65 24.0 0.0 0.75 
0.~5 2'17.4 - 5 . 0 4  30.7 0.0 0.73 
n.b4 791.4  - 6 . a ~  36.7 0.0 0.70 
0.44 290.6 - 6 . 6 6  4 7 . 9  0.0 P.65 
0.43  3nh.l  -6.Q6 44.3 0.0 0.66 
0.42 317.R -6.95 56.0 0.0 0.65 
0.41 319.4 -1.00 67.0 0.0 0.63 
0.40 377.3 -6.91 70.4 0.0 0.63 
0.39 335 .7  -6.69 7R.7 
C.39 743.5  -6.32 Rh.5 
0 . 3 6  957.7 -5.79 15.7 
0.35 1.7 -5.07 104.5 
n.34 1 1 . 6  -4.15 114.6 
n.37 72.7 -7.05 12q.7 
n.32 45 .1  -0.34 148.2 
1 . 7 7  73.4 -1.76 136.4  
0.21 57.7 1.15 160.5 
0.21 69.7 7.67 173.1 
0 . 2 1  R2.4 7.9R 195.7 
0.21 117.7 6.04 210.6 
q.11 130.5 6.95 ?33.8 
0.21 04.9  5 .14  1 w . 3  
n . 7 7  1 1 9 . 2  6 . 6 4  222.5 
0.24 1 4 1 . 3  6.94 2 4 4 . 4  
O.35 151.4 6.R1 754.5 
0.36  160.9 6.45 763.9 
0.37 169.1 5.96 272.7 
3 . 7 0  178.1 5.36 7 8 1 . )  
0,40 185.9 4.70 298.9 
0.42 7 0 0 . 3  2.75 703 .3  
0.49 207.0 2.50 310.0 
0.41 173.3 3.99 796.3 
0.44 713 .4  1.76 716 .5  
0.44 719.6 1.01 327.7 
0.45 275.6 0 .7Q 7713 .1  
0.46 231.4 -0.43 334.6 
0.46 737 .1  -1.19 340.3 
0.46 242.7 -1.80 3 4 5 - 9  
0.47 24R.2 -7.44 351.5 
0.47 253.7 -3.06 357.0 
0.41 2E.9.2 -9.65 2.5 
0.46 ?70 .2  -4.77 13.6 
0.46 715.9 -5.22 19.7 
0.46 7R1.6 -5.66 75.9 
P.44 293.5 -6.39 3 6 - 9  
0.44 299.7 -h.65 43.0 
0.47 264.7 -4.21 R . l  
























0.0 1 .47  
0.0 1.40 








0.0 1 - 4 0  

















4 2 4 1 4 . n  
4 3 5 ~ 0 . 0  
47504.0 
4 3  5 n r .  11 
4 3 5 1 0 . ~  
47517.0 
47516.n 
4 x 6  1  n .o 
43577.0  
4 357 7 .I) 
43 5> '..'I 
4= 5 '6 .i- 
4 9  50  -. 0 
4 3 5 0 f  . Q  
4151'1.0 
4 3 5 7 n . 0  
4 1 5 = 7 . n  
435=4.0  
475=0.0 
43536. ' )  
4252a.n  
4 2 % I > .  1 





4 1  5 x G .  0 
4 3  5 5 '1 .o 
4 7 5 5 Q . 0  
47561.0  
42567.0 
4 3 5 6 6  .O 
4356'.1) 
4 2 5 7 0 . 0  
4351'.0 
4 3 5 7 h . 0  
4 '57Q.n  
4 3 5 e o . n  
4 7 w.. n 
4 7 5 6 6 . 0  
4 3 5 7 4 . 0  
42507.11 




4 7 5 0 4 . 0  
4 3 5 9 6 .  n 
4 a 5 q q . o  
4 3 6 0 2  .n 
4 7 5 9 7 . 0  
43600.0  
4 ' m L . n  
4 3  604. L' 
4360P .O 
4141n.n 
4 3 h l Z . n  
49614.0 
43615.0  
47 61 9 .n 
43672.0  
47 624  .n 
43626.0 






4 3  h ' R  .n 
1 ~ 7 7  n f r  77.5  
1 9 7 7  nFr 74.5  
1-77 n F r  2t.4 
1077 DFC 71.5 
1177 ?E( 10.5 
l " 7 P  lhb 1.' 
1078 J h N  ?.< 
!07P Jh'l  C . 5  
1076 J 4 Y  7.5 
1 3 7 R  . I A h  9.5 
191% )AN 1 1 . G  
107P J A h l  1 7 . 5  
197" I A N  15.5 
1Q7P J4N 17.' 
l o 7 R  Jnhl  19.5 
1 2 7 P  JAY 71.5 
I ' l l 9  J A Z i  27 .5  
I C 7 h  J A Y  75.5 
1170 Jbhi  77.E 
1 1 7 Y  J A P J  7C.5 
1"7P F F R  0.5 
1 0 7 Q  F f R  7.5 
137P F F R  6.5 
lU70 F F R  P.5 
1779 F F P  10.E 
197P F F U  17 .5  
1 0 7 P  F F R  14.5 
l C 7 P  FFP I 6 . . E  
1 9 7 P  F F R  1P.5 
117H f F P  7 0 . 5  
1 0 7 s  F F P  72.5  
19711 F E R  2 C . 5  
l'J7Ci F F R  7 6 . 5  
1 4 7 4  M A W  O . c  
107r r F R  4.5 
1 9 7 ~  vlna 7.5 
107P M h D  4.5 
Ic7P ' IAP  6.5 
107n YAn P . 5  
1 4 7 Q  U4R 1P .5  
1 0 7 r  M A D  17.6 
i a 7 ~  U A P  16 .6  
1 0 7 Q  Y W  14.5 
lO7P Y A P  1P.5 
107P W A R  70.5 
107R U b K  ?2.5 
197P Y 4 Q  24.5 
117R M A 9  76.5  
1078 MAR 7P.5 
1178 y 4 ~  30.q 
197P d m  1.5 
197P bPU 5.5 
147H 4 0 P  7 . 5  
107P A W  9 . 5  
1q79 h W  11.5 
1078 APR 15 .5  
197H 4PP 17.5 
I 0 1 8  ADP 19.5 
1978 hPF 21.5 
197R 4PR 23.5 
lQ7t i  A P R  1.5 
1 9 7 6  apu 13.5 
0.W "47.6 -6.91 R6.6 0.0 
0.36 357.4 - 5 . 7 ~  95.4 0.0 
3.75 1 . e  -5.05 i 0 4 . e  0.0 
0.77 27.4 -3.0* 175.4 0.0 
n - 7  45.7 - 0 . 7 7  1 4 ~ . 4  0.0 
0.34 1l.Q - 4 . 1 4  114.7 0.0 
0.17 3*.5 -1.14 136.6 0.0 ". - .
9.31 57.4 1.17 l b 0 . 7  0.0 
0 . 1 1  69.9 7.64 173 .2  0 . c  
0.71 82. ( ,  '+.on i ~ c . 9  0.0 
197H M A Y  1.5 
I 9 7 8  MAY 5.5 
1Q7R Y A Y  7.5 
197R M A Y  4.5 



















1 4 1 . 5  
151.5 
169.4 
17fi .  2 
196.0 
107.5 
161  .n 
102.4 


























277 .  '2 
7 R l . ?  
7a9.O 
216.4 




0.45 175.6 0.77 32R.r) 
0.46 237.1 -1.14 340.4 
0.4h 742.7 -1.QI 346.9 
0.47 74R.1  -7.45 351.6 
0.46 221.5 -7.44 334.7 
n.47 253.P -7.07 357 .1  
0.47 7 6 L . n  - 6 . 2 7  R.I 
0.47 259.3 - f . h h  2.6 
0.46 770.1  -4.14 17.7 
0.46 276.0 -9.77 19.3 
0.46 781.7 -5.66 75.1 
0.45 7237.6 -6.06 30.9 
0.44 293.6 -6.34 36.9 
0.44 299.P -6.66 4 3 . 1  
0.43 306.3 - 6 . R h  49.5 
0.47 3 1 7 . 0  -5.09 56.3 
0.41 270.1 -7.00 63.3 
0.74 725.4 -6.623 7R.5 
0.40 7 7 7 . f  -6.90 7 0 . 1  
n . 7 ~  347.7 -6.31 R6.7 
n.75 7.n -5.04 104.9 
0.74 11.9 -4.12 114.9 
0.33 27.5 -7.91 175.5 
0.37 22.7 -1.72 136.11 
0.36 352.6 -5.77 45.5 
0.32 45.4 -0.30 148.6 
0.31 57.h 1.19 l h 0 . 9  
n.31 70.1 7.67 173.4 
0.31 R2.R 4.02 156.1 
0.31 95.' 5.17 198.7 
0 . 7 2  107.6  6 .06  711.0 
0.32 119.5 6 - 6 5  727.5 
0.23 130.9 6.05 234.1 
0.34 141.6 6 - 9 0  244.8 
0.35 151.7 h.QO 254.R 
0.36 161.7 6.44 264.2 
0.37 170.0 5.94 213.0 
0.39 178.2 5.34 781.3 
0.40 186.1 4 - 6 7  7fl9.1 
0.41 193.5 3.96 296.5 
0.42 200.5 3.23 303.5 
0 . 4 1  707.7 7 . 4 ~  310.2 " _ _ .  . ~
0.44 213.6 1.73 316.1 
0.44 719.8 0.99 322.9 











231.5 -0.45 334.7 
237.2 -1.15 340.5 
742.P -1.82 3 4 6 - 1  
248.4 -2.46 3 5 1 - 7  
753.9 -3.0') 357.2 
259.3 -3.67 2.7 
264.9 -4.23 8.2 
270.4  -4.75 13- f l  
276.0 -5.23 19.4 




















0.0 C . 9 R  
0.0 1.02 



















































































































TABLE 2-3. PLANETARY EPHEMERIDES (Continued) 
P i  4NTT4QY F P N F Y C R I S  
HE L 1 rCrN1 R 1 c r rL I PT I r l M F A N  F O l l  I Y O X  0 F  04TE 
M E R C U R Y  
P LONG L4T R A S  O E C S  CnlST 
M E R  CURY 
P I(lliG L A T  QAT O E C S  COlST ' I A T T  
4164q.0 Y A Y  11.5 0.45 7 9 7 . 7  -6.0h 71.0 0.0 0.86 4 3 R l I . n  1 1 7 9  r i C 7  7P.s '1.46 770.6 -4.77 14.0 0.0 1-31 
42642.0  197P ULY Il.5 0.h4 717.7 -h.41 37.1 0.0 0 . 8 9  47917.n l27P m C T  30.5 0.46 276.2 - 5 . 2 5  lQ.6 0.0 1.29 
4?h44.0 1 Q 7 P  P A Y  I C . <  0.44 799.0 -6.h7 43.7 0.0 0.92 4 2 R l 4 . I  107H "IlIV 1.5 0.46 282.0 -5.M 2 5 - 3  0.0 1.26 
426L6.O l 9 7 a  M A Y  17.= 0.47  306.4 -6."7 CR.7 0.0 0.96 4 3 9 l 6 . 0  107P YIJV %.5 0 . 4 5  2R7.R -6.07 31.2 0.0 1.24 
43h4Q.0 1178 U 4 Y  19.= 0.47 3 1 3 . 7  -6.9P 5 6 . 4  0.0 0.9$ 43511.r 1079 %llV = . 5  0.44 293a' -6.40 37.7 (1.0 1-21  
43550.0 I C ~ P  Y A Y  
43554.0 1 0 7 n  M A Y  
4'6w.0 107n S A Y  
42h9Q.0 1 0 7 8  M4Y 
42660.0 1079 J L N  
4 3 6 6 7 . 0  197P JIYU 
436hh.0 lQ7Q llJh' 
42hh9.n I C 7 1 1  J l h  
4'657.0 1 0 7 P  MAY 
47h64.n 1078 J U N  
7 l . K  
7 ? . 5  
7 5 . s  





-6 .90  70.R 








W V  7.6 0.44 300.1 -6.67 43.4 
YrlV C.5 0.43 306.6 -6.57 49.9 
Y O V  11.5 0.42 3 1 7 . 4  -h.9P 56.6 
Nilv 1c.5 0.40 327.9 -6.90 71.0 
w v  12 .5  0.41 - 7 0 . 5  -7.00 63.6 
u n v  17.5 0.29 3 3 5 . ~  -6.67 7 p . s  
z ' l v  7 1 . 5  0.76 353.0 -5.74 95.9 
w v  7 3 . c  0.35 7 . 4  -5.00 105.4 
urv  7 c . 6  0.?4 1 2 . 4  -4.08 115.4 












0 . 7 6  357.7 
0.37 347.0 





0 . 3 7  73.4 
O:47 45.h 
c . c 
F.' 
4 i h i n . n  1 0 7 ~  J b h  1 0 . 5  0 . 3 1  97.8 1 . 7 ,  151 .1  0.0 1.31 41941.0 1 0 7 9  NIIV 77.5 0.73 23.0 -2.95 176.0 0.0 0.17 
43677.q 1 ' 2 7 ~  J U Z  17.5  0 . 3 1  7n.7 7.69 173.6 0.0 1.32 & i u 4 ? . ~  1070 w v  21.5 0 . 2 7  34.2 -1.66 137.3 0.0 0.74 
42674.0 1078 JUY 14.5 ri.31 8a .0  4.04 1 ~ 6 . 3  0.0 1.32 4 3 8 4 4 . n  1 0 7 ~  ?tr 1.5 0.32 46.0 -0.23 149.2 0.0 0 - 7 1  
4767C.n 1079 1 I W  16.c 0.31  95.5 5.19 108.9 0.0 1.37 4 3 R L h . n  1 9 7 2  1lFC 2 . 5  0.31  5H.7 1 - 2 6  1 6 1 - 4  0.0 0.69 











4 3  7 0 0  .n 
4370>.0 
43704.U 
4 3  706 .O 





I C 7 8  Jllh 
197C J l l l  
107P J I N  
1 0 7 F  JUL 
?C70 J U L  
1078 J O I  
1 9 7 ~  JUI 
1 0 7 R  J l l I  
1979 J I X  
1976 JIII 
147E J I l i  
7 c . 5  
77.c 
14.c 








0 -34  
0.40 














6 . W  744.9 
6.43 264.1 
5 . 9 3  273.1 
6 . 3 3  7 R 1 . 4  
4.66 7P9.2 
'1.15 796.5 
7 . 9 7  103.6 

















c .5  
















9 5 . 9  
108 7 
170.1 


















7 1 1 . 4  
223.4 
Z W . 6  
7 4 5 . 2  
255. I 
264. b 


























1 - 2 1  
11.5 
13.5 






































14 .5  
1h.C 
1 P . C  
7.47 310.3 
1.77 316.7 




























43110.0 197P JLL 70.5 0.46 7 3 7 . *  -1.16 340.4 0.0 O.RR 4aR9 '1 .0  1 0 7 1  J A N  1 . 9  0.46 710.0 0 .96  323.2 0.0 1-24 
42717.0 I07P Jl lL  77.5 0.46 7 4 7 . S  - 1 . U )  346.7 0.0 0.85 43597.0  1970 J b N  9.5 7.45 726.0 0.23 3 2 9 . 2  0.0 1.76 
47714.0  1 9 7 ~  J U I  74.6 0.47 241.4 -7.47 3 5 1 . 4  0.0 0.87 43196.0 1979 J A Y  10.9 0.46 731.8 -0.49 135.0 0.0 1.29 
4 7 7 1 ~ . 0  197" . IUL  76.5 0.47 257.9 -1.09 157.7 0 . 0  0.79 42891..0 1079 J A ~  17.5 0.46 237.5 -1.113 340.7 0.0 1.31 
4 1 7 m . 0  1 0 7 ~  J I I I  30.6 0.47 2~4.4 -4.24 0 . 7  0.0 n.7L 47841.0 1970 J A N  1 6 . 5  0.47 748.6 -2.49 351 .9  0.0 1.35 
43777.0 197R A I K  1.5 3.46 779.5 -4.76 1 7 . 9  0.0 0.71 4 2 ~ 0 7 . 0  I Q ~ U  J A N  i p . 5  0.47 7 5 4 . 1  -3.11 357.4 0.0 1.36 
4177u.0 I Q ~ P  AUG 7.5 0.45 m 7 . r  -6.07 3 1 . 1  0.0 0.05  63poa.n  i c 7 0  J ~ N  74 .5  0.46 270.7 -4.17 14.1 0.0 1.39 
4'71R.O 117H J I l L  ?Pa' 0.47 7 5 0 . 4  - 3 . M  '.R 0.0 0.76 42RU11.0 1070 J A N  1 4 . 5  0.46 743.1 -1.P5 346.4 0.0 1.33 
4-774.0 197P 4tI t  3 . 5  O.&h 276.1 -5.74 19.5 0.0 0.69 4 9 R 9 4 . n  1070 J4N 70.5 0.47 759.6 -3.70 3.0 0.0 1 - 3 7  
4 7 7 7 6 . 0  1978 AI!G 5 . 5  0.46 2R1a0 -5.6R 25.2 0.0 0.61 439Q6.0 1070 J4N 27.5 0.47 765.1 -4.25 R.5 0.0 1-39 
4'730.0 
43717.0 





4 3 7 4 5  .n 
43,746.0 
41749.0  
A W  9." 
A U G  11.5 
4UC 13.5 






















3 7 7 . ~  -6.40 
375.7 -6 .67 
344.0 -6.79 
352.e -5.75 











0.0 0.63 41411.0 
0.0 0.67 47ooz .n  
0.0 n.61 43004.0 
0.0 0.61 43oon.n 
0.0 0.61 C"90h.0 
0.0 0.62 4 3 9 1 0 . 0  
0.0 0.64 43912.0 
0.0 0.69 43916." 
0.0 0.72 47919.0 
0.0 0.66 43914.11 
1970 J A Y  7 6 . 5  
1 0 7 0  J4N 2R.5 
197'1 F F H  1.5 
1070 TFR 3 . 5  
1J70 F E R  5.c 
1 9 7 9  F F R  7.5 
1970 F E R  c.5  
1970 FFR 11.5 
197C F E R  13.5 











276.3 - 5 . 7 5  19.7 0.0 1.40 
294.0 -5.41 37.3 0.0 1.41 
3 0 6 . 7  -6.87 50.0 0 . 0  1.41 
320.6 -7.00 63.7 0 . 0  1.39 
379.0 -6.90 71.1 0.0 1.38 
7P7.0 -5.64 25.4 0.0 1.41 
7R7.9 -6.Ofl 31.3 0.0 1.41 
300.7 -6.6H 43.5 0.0 1.41 
313.5 -6.94 56.7 0.0 1.40 
335.9 -6.6h 78.9 0.0 1.37 
4 a i ~ . ~ . n  1-79 ALG 7 0 . 5  0.34 12 .7  -4.00 115.2 0.0 0.77 43970.0 1470 F F H  1c.5 0.7'7 344 .3  -6.78 57.3 0.0 1.35 
4-757.0 l o 7 8  S E P  0 . 5  0.33 22.9 -7.97 125.9 0.0 0.81 43977.n  l a 7 0  FFU 17.5 0.36 3 5 3 . 1  -5.73 96.1 0.0 1.32 
4775h.0  1079 S C P  4.5 0.32 45.8 -0.25 149 .3  0.0 0.92 47926.0 1970 F F P  2 1 . 5  0.34 1 7 . 6  -4.06 115.5 0.0 1.27 
49754.0 197P C E P  7.5 F.a7 34.1 -1.6R 137.1 0.0 O . R 6  43924.0 1 4 7 0  TPP 19.5 0.35 7.6 -4.99 105.5 0.0 1.30 
4375R.O 197P S F P  6.C 0.31 5R.0 1.74 lh1.3 0.0 0.97 47921.0  1979 FFH 13 .5  0.33 73.2 -2.93 176.2 0.0 1.23 
43760.0  
























0.0 1.03 43920.0 
0.0 i.nn 4 3 ~ 3 7 . 0  
0.c 1.13 43934.0 
0.0 1.18 43936.0 
0.0 1.23 4-iqw.n 
1979 CFP 25.5 
1979 F F P  77.5 
1970 Y4U 1.5 
1979 M A R  7.5 
1979 M4R 5.5 
1979 r lAR 7.5 
1979 M4P 9.5 
1970 Y 4 P  1 1 . 5  
1979 M4R 13.5 
1079 wan 15.9 
1079 MAR 17.5 
1079 Y4D 19.5 
1979 MAD 21.5 
1070 YPP 77.5 
1970 M4R 25.5 
0.32 74.4 -1.64 131.5 
0.32 46.2 -0.21 149.3 
0.31 58.4 1.29 161.6 
9.31 70.9 2.75 174-2  
0.31 53.5 4.10 186.9 
0.0 1.19 
0.0 1.15 
0.0 1.10 04 
0.0 0.99 
197P 5FP 1P.5 0.33 131.7 
1 9 7 ~  S E P  20.6 0.34 141.9 
1 0 7 8   SF^ 72.5 0.35 152.0 
1078 S E P  24.5 0.36 161.4 



















4 3 0 w . n  
43954.0 
1.31  96.1 5.24 199.5 0.0 0.93 
0.32 10R.4 6.11 211.7 0.0 O.8R 
0.32 120.3 6.68 223.5 0.0 0.82 
0.0 0.77 0.33 131.6 6.96 234.8 
0.34 142.3 6.98 745.4 0.0 0.73 
0.0 0.69 4378n.o 
43784.0 
4 7 7 ~ 6 . ~  
437R7.0 
497RQ.0 
I - 7 R  S W  7P.5 0.39 178.6 
1978 O C T  0.5 0.40 186.4 
1978 0 C T  2.5 0.41 193.7 
0.35 157.3 h.78 755.4 
0.36 161.7 6.41 264.7 
0.38 170.5 5.90 273.5 





1 Q l P  OCT 4.5 0.47 200.7 
1-78 O C T  6.5 0.43 707.4 0.40 1R6.b 4.63 2R9.6 
43790.0 i w e  nr.1 e.5 0.44 2 1 ? . ~  1.71 3 1 6 . 9  0.0 1.42 43960.0 1979 N A P  27.5 0.41 194.0 1 - 9 2  796.9 0.0 0.60 
43797.0  I Q ~ R  nrT tn.5 0.44 220.0 0.97 323.1 0.0 1.42 43967.17 1079 M A R  79.5 0.42 200.9 3.18 303.9 0.0 0.60 
43794.0 197R riCT 12.5 0.45 275.0 0.24 329.1 0.0 1.41 43964.0 1979 A P R  c.5 0.43 207.6 7.44 310.6 0.0 0.61 
4379e .n  1078 n c T  16.5 0.46 237.4 -1.17 340.6 0.0 1.40 43968.0 1979 A P R  4.5 0.44 220.1 0.95 323.71 0.0 0.63 
437"h.O l'7R O C T  14.5 0.46 231.7 -0.47 334.9 0.0 1.41 43966.0 1979 4PP 2.5 0.44 214.0 1.69 3 1 7 - 1  0.0 0.62 
4 3 8 0 0 . 0  1978 O C T  18.5 0.46 243.0 -1.84 346.3 0.0 1.39 43970.0 1479 4PR h.5 0.45 226.1 0.22 329.3 0.0 0.65 
43502.0 1 9 7 R  n C T  I0.5 0.41 248.5 -2.4R 351.8 0.0 1.38 43977.0 1979 4PP 8.5 0.46 231.9 -0.50 335.1 0-0 0.67 
43804.0  19711 7 C T  22.5 0.47 254.0 -3.10 357.4 0.0 1.36 43974.0 1970 4PR 10.5 0.46 237.6 -1.19 340.8 0.0 0.70 
4 3 ~ n 6 . 0  1 9 7 ~  ncT 24.5 0.47 259.5 -7.60 2.9 0.0 1.35 43976.0 1979 A P R  17.5 0.4h 243.2 -1.56 346.4 0.0 0.72 
43Rnfl .n 1 9 7 ~  O r T  26.5 0.47 765.0 -4.25 8.4 0.0 1.33 43978.0 1970 A P P  14.5 0.47 248.7 -2.59 352.0 0.0 0.75 
TABLE 2-3. PLANETARY EPHEMERIDES (Continued) 
439P0.V 
41956.0 



















4401 4 .O 
4401 4.0 
44026.0 
4 W 7  11. (I 
4403n.o 










































4 4 1 2 0 . 0  
44124.0 














44 144. a 
0ATF 
1 0 7 9  APO fA.5 
1979 APQ 1R.5 
1979 APP 72.5 
1079 4PU 24.5 
1970 APV Z C . 5  
1979 f t P P  2P.5 
1070 U A Y  0.5 
1979 M A Y  2.5 
1-7') A P R  70.5 
1070 Y f i Y  4.5 
107C Y A Y  t . 5  
1979 MAY 17.5 
1970 M A Y  10.s 
1 0 7 9  UAV 14.5 
la70 UdY 16.5 
1070 unY 17.5 
1979 v n Y  19.5  
127s  7c.5 
10'79 U A Y  22.5 
1979 U 4 Y  ?4.C 
I079 YAY 76.5 
1070 MAY 2R.5 
1070 U 4 Y  20.f. 
1970 JUW 1.5 
1910 .IW 3.5 
1079 JUhl 5.5 
1079 J W  7.5 
1079 JIJV 1 1 . 5  
1970 JGN 13.5  
1970 .IUY 15 .5  
1070 JUN 17.5 
1479 JW! 19.5 
I 9 7 0  J I lk  71.5 
197'4 JLY 75.5 
1079 .1W 77.5 
1079 J W  2C.= 
1979 Jl lL 1.6 
1070 JUL 1.5 
1979 JUY 0 . 5  
1479 JUY 21.5 
1979 .ICL 5.5 
1979 .lUL 7.2 
197O JUI 0.5 
1979 JLI 1 1 . C  
1970 JLL 13 .5  
1970 JUL IE.5 
1970 J U L  17.5 
1970 JUI 10.5 
1970 J U L  71.5 
1070 JIJL 22.5 
197C JUL 7 5 . C  
1970 J W  77.5 
1979 AUG 0.5 
1979 AlJC 2.5 
1079 AUG 4.5 
1970 &Ut 6 . 5  
1979 4UG P.5 
1970 AIJC 10.5 
IO79 nuC, 12.5 
1979 AUG 14.5 
1070 4UG 16.5 
1079 AUG 1R.5 
1079 4UG 20.5 
1979 AUG 77.5 
1979 ZUG 74.5 
1070 AUG 76.T 
LO70 AUG 2 R . C  
1979 ai& 30.5 
1070 XP 1.5 
1979 J U L  7 9 . 5  
1079 SFP 1.5 
107s SEP 5.5 
1979 SFP 7.5 
1979 SEP 9.5 
1979 SFP 11.5 
1979 SEP 13.5 
1970 SFP 15.5 
1979 SEP 17.5 
I979 SFP 19.F 
1979 SEP 21.5 
1979 SEP 23.F 
1979 SEP 25.5 
1079 SED 27.5 
1979 SEP 29.5 
1079 n c i  1 . 5  
DLANFTARY FPHEMFR IS 
H F L T P C F C T R I C  C C L I P T I C I Y E A Y  COlllNlIX n F  DATE 
MERCllRY 
R LONG LAT QAS 
0.47 754.7 -2.17 357.5 
0.47 2h5.2 -4.26 fl.6 
0.46 779.8 -4.78 14.1 
0.Lh 776.4 -5.2'. 19.9 
0.47 259.7 -1.71 2.0 
0.46 797.1 -5.70 75.5 
0.45 2 ~ 8 . 0  +.ne 3 1 . 4  
0-44 794-1  -6.41 37.4 
0.44 300.3 -6.68 43.6 
0.43 306.8 -6.89 50.1 
n.41 370.7 -7.00 63.a 
0.40 278.1 -6.179 71.2 
0.37 344.4 -6.77 n7.tt 
0.42  313.6 -6.0s 56.9 
0.39 336.0 -6.66 79.1 
0.36 ?53.4 -5.72 06.2 
0.15 2.7 -4.911 105.7 
0.34 12.7 -4.04 115.7 
0 . 2 )  23.4 -2.02 176.4 
0.32 34.6 -1.61 131.7 
0.11 46.4 -0.18 149.5 
0.31 71 .1  7.78 174.4 
n.21 59.6 1 . 3 1  161.a 
0.31 8b.7 4 . 1 2  1 ~ 7 . 1  
0.11 06.3 5 . 1 5  119.7 
0.37 I 0 R . 6  6.12 211.9 
0.32 170.4 6.69 223.7 
0.33 131.7 6.96 234.9 
0.34 147.4 6.9R 745.5 
0.35 157.4 h.7P 255.5 
0.16 161.9 h.40 264.9 
0.18 170.7 5.90 273.6 
0.39  178.9 5.29 ~ 1 1 . 7  
0.41 194.1 3.91 297.0 
0.40 1P6.7 4.62 749.7 
0.42 m 1 : i  1.17 ~ 4 . 0  
0.64 214.1 I.CP 317.2 
0.41 707.7 2.42 310.7 
0.44 720.2 0 . 9 3  3 2 3 . 3  
0.45 226.2 0.21 329.3 
0.46 237.0 -0.51 335.? 
0 . 4 6  243.3 -1.87 346.5 
0 . 4 7  34R.R -2.51 357.1 
0.47 254.3 -3.13 357.6 
0.47 259.8 -3.72 3.1 
0.46 770.8 -4.79 14.2 
0.46 776.5 -5.27 19.9 
0.46 2e2.2 -5.70 75.6 
0.46 737.7 -1.20 340.9 
n.47 265.3 -4.27 ~ . 7  
0.45 289.1 -6.09 31.5 
0.44 294.2 -6.42 37.5 
0.44 300.4 - 6 . 6 8  43.7 
0.43 30h.9 - 6 . R 5  50.2 
0.42 317.7 -6.99 56.9 
0.41 270.P -6.99 63.9 
0.40 3 2 8 . 3  -6.89 71.4 
0.39 330.2 -6.65 79.2 
0.27 344.5 -6.27 f17.5 
0 . 3 h  353.4 -5.71 9b.4 
0.15 2.8 -4.97 105.5 
0.23 73.5 -2.90 l 7 h . 5  
0.31 46.6 -0.16 149.7 
0.34 12.9 -4.01 115.9 
0.*2 34.a  -1.59 137.n 
0.31 513.8 1.33 167.0 
0.41 43.9 4 . 1 4  187.3 
0.31 71.3 2.W 174.6 
0.31 96.5 5.27 199.9 
0.32 10R.P h.13  212.1 
0.32 120.6 6.69 223.9 
0.33 131.9 6.97 235.1 
0.34 142.6 6.98 745.1 
0.15 152.6 6.78 255.7 
0.36 162.0 6.40 265.0 
0 . 3 ~  170.8 5.89 273.13 
0.39 179.1 5.78 282.0 
0.40 1Rb.B 4.61 289.8 
0.41 194.2 3.90 297.2 
0.42 201.2 3.16 304.1 
0.43 207.8 2.41 310.8 
0.44 214.2 1.66 317.2 
0.45 226.1 0.19 329.4 
0.44 220.3 0.92 323.4 
0.46 232.1 -0.52 335.3 































































































1 - 0 5  

















































































4 4 1 h 2 . 0  
6 4 J L . h . q  
441FF.0 




4 4  176. n 
4417n.r 
44 I nr.n 
441'7 .O 
441 q4.0 













447 i 6.0 
44'17.7 




















































n A l F  
l 9 P O  JAY 1.5 
1 9 R 0  JAN 7.5 
1 9 a r  J4hl 5.5 
19U0 JAN 7.5 
19PO 14Y 9.= 
I c R l l  JAh 11.5 
I Q R ?  JbN 17.' 
1 9 ~ 0  IAN 1c.5 
I Q P O  . I W  17.5 
i w n  I A N  71.5 
JAN 27.5 
IQPII F r p  0.5 
19P0 JAY l a . =  
1 9 P O  IAN 71 .5  
I S S O  14N 25.5 
10qO JLN 2 0 . 5  
1990 FEP 2.5 
loPo F F R  4.5 
IO50 F F R  6 . c  
lORO FF8 P.5 
19110 r F n  10 .5  
19P0 FER 12.5 
1 9 ~ 0  FEP 14.5 
i w n  FFR 16.5 
l S R 0  PER I R . 6  
!9R0 F E R  20.5 
1 9 P 0  FFP 72.5 
1 9 P 0  FFR 74.5 
1940 FEP 26.5 
1980 MAR 0.5 
19RO YAR 1.5 
19R0 MAP 5'.5 
19110 M P Q  7.5 
1990 y a p  9.5 
I Q R O  M A R  9.5 
19RO YAP 11.5 
1980 MAR 13.3 
19R0 MAP 15.5 
1 9 R O  UAP 17.5 
19PO MAR 19.5 
CFRC.llUY 
R L:?YC. LAT R A S  
0.46 7 x 7 . ~  - 1 . 7 1  541.0 
0.47 7 5 4 . 4  -3.14 257.7 
0.47 759.0 -2.77 3 . 1  
0.46 7 4 2 . 3  -1.flfl 346.6 
0.47 24R.o -7.52 357.7 
0.47 265.4 -4.28 
0.46 770." -4.119 
0 . 4 6  776.6 -5.77 
0.46 247.? -5.71 
n.45 788.2 -6.w 
0.44 2 9 4 . 7  -h.47 
0.44 200.5 -5.69 
0.4' 797.0 -6.88 
0.42 7 1 3 . ~  -5.09 
0.41 12fY.9 -5.99 
n.ao 374.4 - 5 . 5 3  
0 .76  353.5 -5.70 
0.39 336.3 - 6 . 6 5  
0.37 744.7 -h.76 
R. 7 












50.  3 
0.35 3.0 -4.95 1n6.n 
e.?4 13.0 -4.01 11f i . 0  
0 . 3 2  23.7 - 7 . e ~  126.7 
0 . 7 2  >5.n - 1 . ~ 7  w3.n 
0.31 46.7 -n.14 149 .9  
0 . 2 1  7 1 . 5  7 . ~ 7  174.11 
0.71 5 0 . 0  1.76 Ih2.Z 
0.?1 R a . 1  4.16 1fl7.5 
0.11 96.7 5.28 200.1 
0.17 1 0 P . o  h.14 212.3  
0.37 170.~ 6.70 224.1 
0.33 117.1 6.97  735.3 
0.>4 142.7 6 . W  245.1 
0.3': 157.7 6.77 255.8 
0.lh 162.1 6.39 265.1 
0.?4 170.9 5.4R 27T.9 
C.3" 179.7 5.77 2P2.l 
0 .41  194.3 > . R q  297.3 
0.40 157.0 4.60 789.9 
0.47 901.3 3.15 304.1 
0.44 714.3 1.65 - 1 7 . 3  
0.46 732.7 - 0 . 5 3  3'5.4 
n.46 74'1.4 -1.89 346.7 
0.4' 207.9 7.40 310.9 
0.44 7 2 0 . 4  0.91 123.5 
0.45 220.4 0.18 379.5 
0.46 237.P -1.22 341.1 
.  . .  . . 
r.47 249.0 -2.53 352.3 
0.47 754.4 -2.15 357.9 
0.47 2 5 9 . 9  -3.73 3 .3  
0.47 265.5 -4 .79  R . 9  
0.46 172.0 -4.90 14.4 
0.46 ?76.7 -5.2fl 20.') 
C.45 2 8 P . 3  -6.10 31.8 
0.45 7 ~ 7 . 4  -5.72 75.6 
0.44 294.3 -fi .43 -7.7 
0.44 3on.6 -6.69 4:.q 
0.43 307.1 - 6 . 8 4  50.4 
0.4:' 31a.q  -6.99 57.1 
0.41 3 a l . o  -6.90 64.2 
0.40 ' 328 .5  -6.88 71.6 
0 . 3 9  336.4 -6.64 79.4 
0.17 144.8 -6.75 e7.8 
0.36 353.7 -5.hO 96.7 
0 . 3 5  3.1 -4.94 106.1 
0.'4 11.7 -4.00 116.2 
0 . 7 3  73.9 -7.86 126.9 
0 2 1  46.9 -0.11 150.1 
0.32 -5.1 -1.55 13n.7 
0.31 59.2 1.38 167.4 
0 . 3 1  71.7 2 . 8 4  175.0 
0.31 44.3 4.1P 187.7 
0.32 109.1 h-15  212.5 
0.33 132.2 6.97 235.4 
0.11 96.9 5.30 700.2 
0 . 1 7  121.0 6-70 274.3 
0.35 152.O 6.77 756.0 
0 . 3 6  162.3 6.38 265.3 
0.34 171.1 5.87 274.0 
n.v 179.3 5.26 212.3 
0.40 187.1 4.59 290.0 
0.43 7013.9 2.30 311 .0  
0.44 214.4 1.64 317.4 
0.61 194.4 3.R7 297.4 










































































































































































1 - 4 0  
19 
TABLE 2-3 e PLANETARY EPHEMERIDES (Continued) 
_. . . .. . . . . - -. . . . . . . . - . . - -. . . .  
44374.n  i q w i  W A P  ~ f . 5  n.46 237.3 -0.54 735.5  0.0 0.77  44404.0  10*11(1 I f P  1 1 . 5  0.44 7 1 4 . 6  1.h7 '17.6 0.0 1.35 
4 4 3 7 9 . 0  i u q n  ~ 4 1 '  "9.5 Q.46 243.5 -1.90 3 4 6 . 9  0.0 0.82 4 4 L ' l q . C  I O P O  CcP 15.5 1.4' 22h.h P .15  379 .9  0.0 1.32 
4 4 v h . n  i u s 0  W A R  77 .5  0.45 2 3 1 . 9  -1.77 341.? 0.0 0.80 4 4 6 e 6 . n  IQQI? C F P  12.5 0.44 2 7 0 . 7  O . w  3 2 3 . a  0.0 1 .34  
44 3711 .o 
4 4 7 3 6 . 0  





4 4 3 5 0 . 0  
4 4 3 ~ ~  .n 
4'. 7 5 rl . n 
44360.0  
44 3 t  6 .n 
44 3f. n . n 
44377.0  
44374.0 
4 4 3 1 7 . 1  
u 3 3 4 . q  
44749.0 
4 4 1 5 7 . n  
44356.cI 
4 4 3 h 7 . 0  
44364 .0  
44777.7  
44176.0  
44  374 .0 
4 4 3 R 0 . 0  
4 4 3 P 7 . 0  
447R4.0 
44 1 R Q  .Q 
4 4 3 9 6 . 0  
o419o.n  
44307.0 
4 4 3 0 4 . 0  
44346. 0 
44 3QR , 0  
44400.0  
4 4 4 n 2  .n 
44494 .n 
444176.0  
4 4 4 0 ~  .n 
44410.0  
44414.n 
4 4 h 1 1 . 0  
444 I6 .O 
4441 Q . O  






4 4 4 3 6 . n  
4444'1.13 
44444 .n 
4447f l .n  
4 4 4 3 2 . 0  
44430.0  































0 . 4 4  
0.44 
0 . 6 3  
0.47 
0 . 4  3 
1 . 3 9  




254 .5  -3.16 
265.5 -4.24 
271.1 - 4 . 9 1  
276.7 -5.29 
2 Q Z . E  -5.72 
7 9 8 . 4  -h.10 
294.4 -6.43 
7 ~ 1 . 0  -3.74 
300 .7  -6.70 
307.2 - 0 . 4 R  
774.0  -6.10 
275.6 -$ .e8  
"6.5 - 6 . 6 4  
344.9  -h.24 
753.9 -5.69 
9 . 3  -4.01 
1 7 . 4  -3.08 




71 .q 7 .96  
14.5 4 . 1 3  









3 7 .  5 
44.7 

















O . R 5  








4 4 5 n 7 . n  




4 4 5 1 1 . n  
4 4  5 1 7 .l? 
44 c. 1 6 .  0 
4 4 5 1  4.0 
44 5 7 n. 1 
4 4 5 7 4 . c  




4 4 5 2 L . 1  
4453(  .1 
4 4 5 2 1 . 0  
445au.n 
4 4 " 4 P . O  
44547.0  
445L4 .0  
445"f.. 0 
4 4 5 4 n . n  
445511.0 
4 4 5 6 7 . n  
4 4 5 5 4 . 0  
4456h.0  
44558.0  
4 4 5 6 0 . 0  
4 4 5 6 ~ .  n 
4 4 5 ~ 4 .  n 
44570.0  
44 574. n 
445h2.0  
4 4 5 h U . 0  
44577.0  
4457f  .0 
4 4 5 7 9 . 0  
44580.0  
4 4 5 9 2 . n  
44594.0 
44 5 R h  .a 
4 4 5 R R . 0  










u 6 i n . n  
4 4 6 l i . . n  
4 4 6 1 Z . 0  






















0 . 4 5  237.4 - 1 . 5 ~ .  
Q.4h 778.1 -1.75 
1.46 2 4 3 . 7  -1.92 
0.47 749 .2  -7 .64  
2.47 754.7 -9 .19  
0 . 4 7  7 6 1 . 2  - ? . 7 ~  
0.47 755.7 - 4 . 2 1  
c . 4 5  771.' -4.92 
0 . 4 6  775.0 -5.70 
Q . 4 5  7 9 7 . 7  -Ci.73 
' 1 . 4 5  2 9 9 . 6  - f , . 1 7  
1 . 4 4  794.h  -6.44 
0 . 4 ,  '00.9 -6.70 
0.47 207.4 -').~q 
9.47  ' 1 4 . 2  - A . q C  
335.5  
3 4 1 .  3 
7 4 7 . 1  
357.5 
259.? 
7 . 5  
9.1  
14. I 
20 .  3 
2 5 .  7 
2 1 . 9  
79:l 
4 4 . 7  











0 . 0  





1 .23  



























1 .24  
1.76 
1.78 
221.7 +.no 54.5 
7 7 4 . 9  - 6 . 8 8  71.3  
3 3 h . R  -6.61 79.5 
245.7 -6.73 R U . 2  
3 5 4 . 1  -5.66 0 1 . 1  
2.6 - 4 . 4 0  lOb.6 
13.7 -3.95 1 1 6 . 7  
25.7 - I . & ?  17P.7 
4 7 . 5  -0.05 150.6 
7' . .4  -7 .00  1 7 7 . ' ~  
c.0 
0.9 





0 . 7 5  
0.14 
0 . 3 2  
106.3  
116 .3  



















0 .34  
13R.4 
150 .3  
162. 6 
175.7 
1 1 7 . 1  
700 .4  
217.7 




0 .0  









q r i  2 7 . 5  
I l C l  7 0 . 5  
Y 1 V  0.5 


















97.1  5.71 
1 0 9 . 3  6 . 1 6  





1 .25  





0.0 137.4 4.97 
143.0 6 . 9 R  















0 .0  












1 .03  
0 .99  
0.95 
0.0 .~ 
167.4  6.18 
171.2  5.86 
















194.5  7.8h 297.5 
104.5 
0.91 









26.6 0.75 171.5 5 . R 4  7 7 4 . 4  
0.5 1.40 187.4 4.56 790 .4  
7.5 0.61 194.7 > e 8 4  797.7 
4 .F  0 .42  711.7 3.17 304.7  
t . '  0 .43  208.3  ?.35 311 .3  
8.6 0 . 4 4  214.7  1.61 117 .7  
10.5 n . 4 4  7 x . a  0.97 373.9 
14.5 0 . 4 6  2"7.5 -0.57 335.7 
7u.= 0 . w  179.7  5 . 7 2  7 9 2 . 6  
12.5  1.45 276.7 0.14 379.9 
1.16 
1-71? 
1 .73  
1.26 
1.20 
0 . 4 2  
1 . 4 3  
0 .44 
0.44 
701.5 7 . 1 3  
214 .5  1.53 
7 7 0 . 6  0.89  
2n8.1 2 . 7 9  








135 .5  
741.3 


















776.5  0 . 1 6  
231 .3  -0.55 
1 3 R . 0  -1.74 





























0 .59  
0.58 
0.57 
1 9 P 1  QEC 16.5  0.t.6 730.7 -1.26 '41.4 
i o p n  ' iEc i p . 5  0.46  247.9 -1.93 347.1) 
i q p n  0 E r  70.5 n.47 749 .3  -7.57 352.6 
1 9 9 0  nEr 74.5 0.41 260 .3  -7.77 1.6 












1 . 4 4  
1.44 
1 .44  









0 . 4 7  
0 . 4 3  
0 . 4 1  
311.2 -4 .92  
276.8 -5.30 
2 R 2 . t  -5.73 26.0 
798.5 - 4 . 1 1  31.5 
294 .5  -6.44 37.7 
3 0 7 . 3  -h.89 
-14.1 -6.90 
371.2 -6 .99  
3'9.7 -6 .R8 
' 3 6 . 7  -6.63 
345 .1  -6.74 
354.0 -5.67 
3.5 -4.91 





























0.47 2 6 5 . 8  -4.32 
0 . 4 5  771.6  - 4 . ~ 3  
9.2 
14.7 
7 0 . 4  
76.1 
3 2 . 0  
. . .. 
:98n JUL 17 .5  
i q a n  JUL 17.5 
19n0 JUL 1 5 . 5  
~ .~ 
0.46 777.0 -5.31 
0.45 787.8 -5 .74  















1 9 R 0  JlJL 19.5 
1980 JUI 21.5 
1 9 P O  JUL 23.5 
i o n o  JUI. 75.5 
i q p n  JUL 27.5 
5.5 
7.5 
0.44 294.7 -6.45 
0.43 307.5 - 6 . R 9  
0.47 214.3  -6.99 
0.42 301.0 -6.71 
0 .41  3 7 1 . 5  -6 .09 
0.40 329.0 -6.87 
O.1P 336.9 -6.62 
0.77 3 4 5 . 3  -6.22 
0.76 1 5 4 . 3  -5.65 
0.35 7.R - 4 . 8 0  
38.0 
44.3 










0 . 0  






















0 .73  
0.77 
.  . 
0.40 










i o u n  JUL 2 0 . c  
1 9 w  .AUG 0.5 
iqnn AUT. 4 . c  
I S P O  AUT, 7.5 
I O 9 9  ALG 6.5 
1 9 R O  Al!G 8.F 











15 .5  
1 7 . 5  
















4 7 . 3  -0.07 
84.7 4.21 
59.5 1.42 
77.1 2 . 8 R  


















1 9 R 1  Jbh. 75.5 0 .34  13.R -3.93 116.3 
l Q R l  JAN 27.5  0 . 3 3  24.5 -7.79 127.6 
l 9 R l  JAN 29.5 0 . 7 7  35.R -1.47 13R.9 
1981 F E R  2.5 0 . 7 1  59.9 1.47 163.2 





1.10 1990 4UG 10.5 
1 9 R 0  ALG 
1090 AUG 14.5 
1 9 R O  A C G  16.5  
i q q n  B U G  1 R . 5  
1980 AUG 27.5 
l Q R O  AUG 2 0 . 5  
19PO ALG 74.5 
I O R O  AUG 26.- 
0.31 
0.32 







1 9 R 1  
19P1 
l o p 1  
l 9 P l  
1981 
1 9 P 1  
1 Q R 1  
FER 
FER 






F E P  
F E R  
4.5  0.71 
*.c 0.31 
8.5 0.31 





































109.5 6 .17  
1 2 1 . 3  6.72 
132.b 6 .97  
1 4 3 . 2  6.97 














1980 4UG 7P.5 0.36 162.6 6 .?7  265.6 
19RO A I K  30.5 O . 3 R  171.3 5.R5 274.3 








1 . 3 R  
1.38 
1 .37  
19PO SEP 3.5 0.40 lR7.3 4.57 290.3 
1990 SFP 5.5 0.41 194.6 3.R5 297.6 
TABLE 2-3. PLANETARY EPHEMERIDES (Continued) 
m F C Z  C n l Z T  1 A T F  D F C S  c n i s i  
44bhn.Q 
44 hh4 .n 






4 4 6 h 7 . n  
4 4 6 1 4 . 0  
4 4 69 I) .n 
4 4 ~ ~ 4  .n 
44 69  7.11 
4469h.0 
4 4 h a Q . 0  





4 4 7 9 n  .n 
4 4 7 0 4 .  0 
r 4 7 0 7 . 0  
4A70h.0 
4 4 7 0 R . 0  
44710.0  
4471 'r . 3  
4 4 7 1 2 . n  
4471h.n  
44 7 I 8 . n 
4477 r. n 
4 f L 7 2 7 . 0  
44726.0  
44 774. n 
4 n r ? ~ . n  
4 4 7 2 ? . 0  
4 4 7 7 2 . 0  
44 72h .O 
4 4 7 7 9 . 0  
4 4  7 7 4  .n 
44741.0  
4474 7 .n 
44744.0 
4 4 7 4 h . P  
4 4 7 L R  . P  
44  750. o 
4 4 7 5 4 . n  
4 4 7 5 7  .0 
4475h.0  
4 4 7 5 Y . P  
44761.0  
4 4 7 t 1 . n  
4 4 7 6 4 . 0  
447h6 .O 
4 4 7 f Q . 0  
4 4 7 7 n . C  
44774.P 
44777.n  
4 4 7 7 6  .n 
4477fl .o 





4 4 7 ~ 0 . 0  
4 4 7 0 4 . 0  
44796.0  
44enn.o 
4 4 5 0 4 . ~  
4 4 ~ 0 9 . 0  
4 4 ~ 1 0 . n  
4 4 ~ 1 6 . 0  
44797 .0 




4 4 R  14.0 
44418.0  





n.90  1 7 9 . P  E.27 7 Q 7 . 3  
11.41 1 P 7 . 5  4.55  790.5 
0.41 1 9 4 . R  3.8' 797.4 
c .42  X I . *  2.m 7n4.4 
0 . ~ 1  2 0 9 . 4  7 . 3 4  711.4 
0 . 4 4  7 1 4 . 0  1.60  7 1 7 . 9  
n.bb 72'1.0 1.~5 324.1  
0.45 7 7 6 . ~  0 . 1 3  730.9 
1.46  732.6 -0.50 7 2 5 . 4  
0.46  77r2.7 -1.27 741.5 
0.L6 7 4 x . 9  - 1 . 9 4  747.1 




0.75 157.R h.74 756.4 
0 . 2 7  163.1 6.34 766.1 
n . ? Q  1 7 1 3  5.97 274 .9  
0 .70  1 w . n  c.70 283.9 




0.0 1 .35  
0.0 1 .34  
o.n 0.77 
0.0 c . 7 5  
0.0 0 . 7 8  
0.0 0.81 
O.n 0.84 




0.41 105.1 3 . ~ 1  798.0 
0 .47  707.0 a . 0 7  305.0 




0.44 714.9 1.57 318.0 
Q.44 771.1 0.43 774.2 
1 - 4 5  777.0 0.11 330.2  
0.46 737.P -n.60 376.0  
0.46 239.4 -1.29 - 4 1 . 7  
0.46 744.1 -1.96 3 4 7 . 3  
0.47 249.5 -2.60 ?52.1  
' 1 . 4 7  7 ~ 5 . n  -7.71 254.4 
0 . 4 7  760.5 - 3 . 7 9  1.9 
0.0 1.79 
0.9 1.27 
0.0 1.75 ~~ 
0.0 1.23 
0.0 1 .7L  
0.0 1.19 . 1 7  
0.47 754.0 -3.19 7 5 ~ . ?  
0.47 760.4  -7.7P 7 . 7  
1.47 7h5.9 - 4 . ? %  
0.0 0.99 
0.0 1.07 
n.1 1 - 0 4  0 . 3  










R n - 1  
n . 4  771.4 -4 .P4  
(1.46 777.1 -5.37 
0.45 7 P 7 . S  - 5 . 7 5  
0.45 7111.9 - & . I *  
P . 4 h  7'14." - h . 4 5  
0.4- 201.1 -6.71 
9.4' '07.6 - 6 . n 9  
0 , ~ 7  7 1 4 . 4  - 6 . 0 0  
0.41 a71 .6  -h.99 
0.t.q " C . 1  -6 .Q7 
0.0 1.07  
0.0 1.10 
0.0 1 .14  
0.0 1 .11  
0.0 1.12 
0.0 1 . 1 7  
1.0 1.15 
0 . 4 7  265.0 -4.24 ~ , 4  
0.46 771.h -I+.% 15.7  
9.4h 7 7 7 . 1  -5.23 70.6 
0.0 1 .09  
0.0 1.06 
0.0 1 .07  
0 . c  1.19 




0.45 283.0 -5.76 76 .4  
0.45 798.9 -6.14 77.3 
3.44 295.0 -6.46 38.3 
0 . 4 3  301.3 -6.72 4 4 . 6  
0.43  V 7 . R  -h.90 51.1 
0 .42  - 1 4 . 6  -6 .99  5 7 . 4  
0 .41  ? 7 i . 8  -6 .99  64.9  
0.37 '45.7 -6.70 98.7  
0.40 329.7 -6 .87  72.4 






r).?n 3 7 7 . 7  -6.62 .. 0.0 1.29 
0.37 345.5 -6.21 ~ 8 . 4  0.n 1.31 
0.36 754.4 -5.64 97.4 0.0 1.32 
0 . 7 5  3 . 0  - 4 . ~ 7  105.9 0.0 1.31 
'1.74 14.0 -7.91 1 1 7 . 1  0.c 1.33 
0.0 C . P 3  
0.0 0.80 
0.c  0.77 
0.0 0.74 
0.0 0.71 
11.77 2 4 . 7  - 7 . 7 6  127.7  0.0 1.73  0.36 7 5 4 . 7  -5.67 97.6 0.0 0.69 
1 . 2 4  14.' -3.89 117.3  0.0 0.66 
0.15 4 . 2  -4.135 I O ? . ?  0.0 n.67 
0.9' 75.1 -2.73 178.1 0.0 0.67 
n.77 36.4 - 1 . 4 ~  139.5 0.0 0 . 6 ~  
0 .77  "6 .0  -1.44 139.1 0.0 1 .33  
0.=1 4 7 . p  -0 .01  151 .0  0.0 1.37 
0.21 6 0 . 1  1.40 1 6 7 . 4  0.C 1.70 
9 . 7 1  7 7 . 6  2.95  1 7 6 . 1  0.0 1.28 
0 .c  1.26  
0.0 1.23 
n.31 ~ 5 . 3  4 . 7 7  108.7 
0.11 0 7 . 8  5.77 201.2 
0.21 6 a . 7  O.04 151.4 
0.?1 60.5 1 .54  1 6 3 . 7  
0.0 0.71 
n.c 0.74 










0.37 1 1 0 . 1  6.20 213.4 c.0 1.19 
0 .7 '  173.1 6 . 9 3  236.7 0.0 1 . 1 1  
n.72 121.9  6 . 7 4  275.1 0.0 1 .15  
0.74 143.7 6.97 746.R 
0.35 157 .6  6.74 256.7 
0 . 1 7  163.0  6.75 766.0 
0.79 1 7 1 . 1  5 .83  2 7 4 . 7  
0.70 179.c  5.71 Z R 7 . 9  
0.40 187.6 4 . 5 7  790.6 
0.41 1'15.0 7.92 707.1 
0.42 7 9 1 . 0  3 . n ~  304.9 
0.43  704.5 7.33 311 .5  
0.44 714.0 1.5R 3 1 1 . 9  
0.0 1.07 
0.0 1 .03  
0.0 0.98 






0.0 0 . 7 1  
0.0 0.65 
0.0 0.65  
0.0  0.63 
0.0 n.61 
0.0  r.59 
0.0 0 . 5 7  
0.0  0.56  
0.0 0 .56  
0.0 0 . 5 5  
O.n 0.56 
0.0 0 .56  
0.27 1 3 0 . 4  6.77  217.9 
0 .32  172.2 6.75 775 .5  
0.23 1 7 7 . 4  6 . 9 R  736.6 
0.34 144.0 6 . 0 6  747.1  
0 . 2 5  15q.o 6.73 7 5 7 . q  
0.77  167 .7  h . ? ?  266.2 
n.39 177.0 5.91 274.9 
r.30 i w . 7  5.19 7 ~ 3 . 1  
0.40 187.9 4.51 290.9 
0.41 195.7 2.80 2 w . i  
0.42  707.1 = .06  305.1 
1.(*- 704.7 7.31 ~ 1 1 . 1  
o . 4 ~  716.0 1.56 ~ I R . I  
0.65 7 7 1 . 7  ".e7 724 .3  
0.1.5 227.1 0.09 730.2 
0 . 4 6  239.5 -1.30 741.8 
0.w. 2 4 4 . 1  - I  .qr ' 4 7 . 4  
0.67  240 .6  -2.61 352.9 
0 .b7  760.6 -?.an 4 . 0  
0.46 ? 7 7 . 1  -0.61 376 .1  
0.47 755.1 -3.22 3 5 8 . 5  
0.47 76h.l  -4.75 9 . 5  
0.46 771.7 - 4 . R 6  15.1 
0.46 777.4 -5.34 70 .7  
0.45 783.1 -5.17 76.5 
0.45 789.0 -6.14 32.4 
0.44 795.1 -6.46 38.4 
0 .43  391.4 - 6 . 7 7  L 4 . 7  
0.43  307.9 -6.90 51.2 
0 . ~ 7  3 1 4 . ~  - 6 . 9 9  57.9 
0 .41  771 .0  -6.99 65.0 
0.40 320.4 -6.R6 72.5 
0 .39  337 .4  -6.60 80.4  
0.?h  354.P -5.61 97.9 
0.35 4 .4  -4.83 107 .3  
0 . 7 3  25.7 -7.71 128 .2  
0.37 3 6 . 6  -1.38 139.5 
0.31 48.4 0.07 151.6 
0.31 60 .7  1.56 163.9 
0.31 73 .2  3.01 176 .5  
0.31 9R.4 5.47 201.8 
0.37 110 .6  6.23 214.0 
0.37 345.9 -6.19 R D . R  
0 . 3 4  14.5 -3.87 117 .5  
0.31 85.9 4 . 3 3  189.2  
0.0 1.26 
0.0 1.79 
0.0 1 .37  
0.44 721.0  0 . 8 4  324.1 
n . 4 ~  77t..9 0.12 7 v . i  
0.46 737.7 -0.59 335.9 







4 4 ~ 4 . n  
44946.0 









4 4 9 6 6 . P  
4 4 9 6 9 . Q  
44a7n.o  
44977.0  
w + q r 4  .n 
4 4 9 7 6  .O 
4 1 9 7 8 . 0  
449R0.0 
4 4 9 R 7 . 0  
440R4.0 
44986.0  











0.0 1 . 4 3  
0.0 1.44 
















0.0 1 .21  
0.0 1.17 
0.0 1 - 1 3  
0.0 1.0R 








n.ftf 778.4 -1.28 341.6 
1 . 4 1  7 4 7 . 9  -1.95 347.7  
0 . 4 7  749.5 -2 .69  352.9 
0 . 4 7  766.0 -4.34 9.3 
0.46 7 7 1 . 5  - 4 . ~ 5  14.9 
1.47  255.0 -3.70 35R.3 
0.67 760.4 -3.79 3.9 
0.46 7 7 7 . 2  -5.32 70.4 
0.45 252.4 -5.75 76 .7  
P.65 7R5.G -6.13 22.7 
0.44 204.9 -6.45 7 8 . 7  
0 . 4 7  W l . 2  -h.71 44.5 
0.47 907.7 -6.90 51.0 
P.41 321.7 -6.O9 64.9 
0 . 4 2  214.5 -6.99 57.7 
0 . w  174.7  -6 .87  77.3 
0 . v  ? a i . ?  -6.61 40.2 
0.77  345.c  -6 .71  ~ 8 . 6  
0.76 3 5 4 . 5  -5.62 97.5 
0.0 0 .57  
0.0 0 .61  
0.0 0.59 
0.0 0 . 6 4  
0.0 0 . 6 6  
0.0 0.69  . ~~ 
0.0 0.73 
0.0 0.77 
0.0 0.81 1991 nEr 7 o . c  
19P7 IAN 0.5 
19117 14Y 7.5 
19P7 JAN 4.5 
I997  J4N 6.5 
19P7 J V  P.% 
1 9 ~ 7  JAN 10.5 
19P7 l 4 N  17.5 
l Q P l  JUL 14.5  
1081 JIJl 1 6 . 5  
l 9 P l  JlJL IR.5 
1 9 8 1  JUL 70.5  
1 9 R l  J U l  72.5 
I Q P I  JUe 24.5  
I9P1 JUl  ?6.5 
l o e l  JtlL 2P.5  
1081 4U6  I . =  
l o R l  4LG 3 . 5  
1on1 AUT, <.5  
1901  ALG 7.5 
1901 AUG 4.5 
1 9 9 1  4 U C  11.5  
1 9 4 1  JUI 3 r . 5  
0.0 O.R5 





0.0 1 . 1 R  
0.0 1.27 







0 .75  4.1 - 4 . 8 6  107.0 
0.34 1 4 . 2  -3.90 111.1 
0 .33  24.9 -2.74 171.0 
0 . 3 7  36.2 -1.42 139.3 
0.21 4f1.n 0.07 151.7 .~ . 
0.31 60.3 1.52 163.6 
0.71 95.5 4.79 188.9 
n.11 72.p 7.97 176.2 
. . .  ~ ~ 
lQP7 JAN 14.5  
I Q P ?  J04 16.5  
1907 JAN 18.5 
0.31 Q R . 0  5.39 201.4 
0.32 110.7 6.21 713.6 
0.13 133.2  6.9.8 236.4 
0.34 1 4 7 . R  6 . 9 7  747.0 
n .?7  177 .0  6.74 775.3 
l q P 7  J4N 70.5 
1 1 9 7  JPN 27.6 
17P2 JAN 74.5  
1982 J4N 76.5 
19R2 JAN 2R.q 
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TABLE 2-3. PLANETARX EPHEMERIDES (Continued) 
PLANFT b W  F D H F Y F P I S  
U F l  I O F F h T P I C  f C L  IPT I C l M F A Y  FO(IlY0X 1 F  0 8 T F  
I A T k  
MFRCLJRY 
a L I ~ Y I ;  L A T  Ras nEcs C O I S T  0 4 1 F  
MFRCURY 
P LI'Yk L A 1  R A S  0ECS C O I S T  
4 5 0 0  0.n 
45007.0 
45nn4.0 
4 5 0 w . n  
o5nno.n 
45ni7.n 
4 5 0  1 6 .  (1 
4 ~ 0 1  P .n
4 5 n 9 r . n  
45074.0 
4501 f'.P 





4 5 0 9 2  .F 
4 5 0 u . n  
4 5 n a ~ . 1  
45076.C 
45041.0 






4 5 w q . o  
4 5 n h  r. n 
4 5 ~ 4 . 0  
45nhn.0 
450E4.0 
r s O 5 6 . 0  







4 ~ w n . n  
4 5 0 ~ 7 . ~  
450114.0 
45nup.n 
















4 5  170.  o 
45122.n 
45126.0 
45 1 2 4  .? 
4517R.0 
45130.0 
45 132 .n 
4 5 1 3 4 .  n 
45136.0 











.. . . . . . ,_ . .-- _.-.I - _ -  _ - -  
1 9 - 7  F C P  1.5 o .? i  i i 3 . 6  6.9R 236.8 0.0 0.66 4617?.0 1 w 7  J ~ I I  71.5 0 .21  9R.e  5.45 7nz.> 0.0 1.31 
19*? r F P  1.5 0.34 1 4 4 . 7  6.96 247.3 0.0 0.65 4 9 1 7 4 . 0  1997 .I111 22.5 0.?7 1 1 1 . C  h.25 214.1 0.0 1.33 
i i w  C F R  5.5 n . 7 ~  154 .1  6.73 757.1 0.0 0.65 4517q.n  1 9 ~ 7  ,111 25.5 0 . 2 7  127.7 6.76 zw,.? 0.0 1.34 
I o n 9  FFR 7.5 0.77 163.4 6.33  266.4 0.0 0 - 6 P  45170.0 1097 JUI ' 7 .5  0.73 131.9 6.09 737.1 0.0 1 . 3 4  
. . . . . . . . . . . -. 
i n n 7  F t P  1 1 . c  o.4n i w i o  4 . k  290.9 0.0 0.75 4 5 1 R 4 ; r  i s a 7  Aur. 2.5 0.37 161.7 6.31 266.7 0.0 1.33 
1917 FFn 17.5  n.47 207.2 3.05 705 .2  o.n 0 . ~ 7  4 5 1 ~ 3 . 0  l i Q 7  n i i r  f . 5  0.3" 1 ~ 1 . c .  * . i f .  ~ ~ 1 . 5  0.0 1-31  
1997 TFR 15.5 0.41 195.3 3.78 798.3 0.0 0.78 45lqh.O l o a ?  A116 4.5 0.3~7 172.4 5.7R 275.3 0.0 1.37 
19P7 FEP 10 .5  
10R7 F F i r  21.5 
l Q P 7  f F H  7 1 . L  
1-12' F'CR 75 .5  
ion7 C E R  77.5 
1097 MAR 1.5 
19P7 W A D  7 . 5  
1 1 P 7  Y A P  5 . 5  
1947 %AD 7.5 
14R7 '"A? 9.5 
l o p 7  MAP 11.5 
I997 MAP 15.5 
lqP7 V I R  1 9 . 5  
I O S 2  Y A P  71.5 
1953 U8R 23.5 
1917 UAP 77.5 
1992 M A R  79.5  
19RZ APq 0 . 5  
1 9 P Z  8PP 7.5 
1 9 P P  ADP! 4.5  
1017 4DR f ~ . 5  
19R7 APD P.5 
I O R 7  APR 10.5 
1 9 R 7  APP 17.5 
I O R ?  APP 1 4 . 5  
11R7 A P R  16.5 
10R7 P D R  IR.5 
19117 UAP 12 .5  
i q n ?  MAP 17.5 
i q q ?  yne 75.5 
1 9 - 7  APR 70.5  
l9R7 APP 27.5 
1 9 R 7  8DP 24.5 
I O U 7  APR 7 6 . 5  
1 9 P 7  APP ZP.5 
I Q R :  M A Y  n.= 
i o @ ?  V A Y  7 . 5  
I?"? YAY 4.5 
1017 YAY 6.5 
1 9 P ?  M A Y  P.5 
I 9 9 2  YAY IO.! 
1982 Y8Y 17.5 
19P2 MAY 14.5 
1QR7 Y A Y  16.5 
1 9 V  YAY IR.5 
1 9 P ?  M A Y  20.5 
1987 VAY 22.5 
19P7 YAY 7 4 . 5  
1987 MAY 26.5 
l S P 2  Y A Y  78.5 
I 9 R P  YAY 30 .5  
1 9 P 7  JUN 1.5 
19R7 J W  3.5 
19Q7 JUN 5.5 
1987 JUN 7.5 
1 O R 2  JUN 9 . 5  
1997 J I N  11.< 
I952 JUN 13.5 
19R7 J W  15.5 
l Q P 7  J I M  17.5 
I9P2 JW 1 9 - 5  
1 9 W  JUN 21.5 
19R7 JUN 23.5 
l 9 e 7  J I N  25.5 
19R7 J W  77.5 
19R7 JW 29.5 
lo@? J I K  1.5 
1957 JUL 1.5 
1087 JUL 5.5 
19R7 JUL 7.5 
n.43 ZOP.R 7.30 3 1 1 . 5  
0.44 715.1 1.55 3111.2 
0.45 271.3 O . 8 1  124.4 
0.45 277.2 O.nR 170.3 
0.4s 7-7 .0  -0.63 236.7 
0.46 7311.6 -1.21 7 4 1 . 9  
0.46 7 1 4 . 2  -1 .9s  347.5 
0.47 249.7 -2.6) 353.0 
0.47 255.2 -7.23 75e.5 
0.47 760.7 - 3 . ~ 1  4.1 
0.47 266.2 -4.36 9.6 
0 . 4 6  271.R -4.R7 15 .7  
0.46 777.4 -5.74 70.5 
n.45 757.2 -5.77 76.6  
n.44 995.7 -6.47 38.5 
0 . 4 2  314.9 -6.99 5q.i 
0.45 2R5.1 -6.15 32.5 
0.47 301.5 -6.72 44.R 
0.43 3 O R . 0  -6.90 51.3 
0.41 7 7 7 . 0  -6.90 65.7 
0.0 0.85 




c.40 0 1 191.5 i4q z 1.4~ 3 76 798.5 z w ?  
9.42 2 0 7 . 4  1.n7 305.4 
0 .42  20'7.0 7.77 312.0 
0 .45  7 2 1 . 4  0.77 324.6 
0.44 7!5 .a  1.53 3 1 9 . 4  
3.45 2?7.4 0.06 310.5 
3.46 773.1 -0.65 376.3 
9.46 73R.n -1.33 342.0 
0.4h 744.4 -7.00 347.5 
0.0 1.79 
0.0 1 . 7 8  



































0 . C  1.06 
0.0 1.09 





0.0 1 . 7 1  
0.47 749.9 -2.64 3 5 7 . 2  
0.47 7 5 5 . 4  -2.25 158.7 
0.46 .7h6.4 -4.38 0 . 9  
0.47 760.9 - 1 . ~ 3  4 .2  
0.46 277.0 -4.89 15.3 
0.46 777.6 -5.36 21.0 
0.45 7Pz.b -'.7R 2 6 . 5  
0.45 2 R R . 3  -6.16 37.7 
0.44 795.4 -6.48 1R.7 
0.41 301.7 -f..77 45.0 
0.43 xw.z -6 .91 51.5 
0 . 4 2  315.1 -7.00 58.3 
1.41 ? 7 7 . ?  -6.98 65.C 
1.39 379.R -6.85 77.7  
0.75 337.R -6.59 P0.5 
0.77 3 1 6 . 3  -6.17 R 9 . 2  
0.36 3 5 5 . 7  - 5 . 5 R  9 5 . 2  
0.14 16.0 -1.R2 117.9 
n.75 c . o  -4.79 107.9 
0.31 75.7 -7.65 1 7 p . s  
n.*z 37.1 -1.37 140.7 
0.21 f 1 i . 7  1.63 164.5 
'3.21 49.0 0.14 152.1 
0.31 71.R 3.04 177.1 






4 5 7 9 0 . 0  
45274.0 
4 5 7 7 7 . 0  
4 5 7 7 f  .n 




4 574n.  n 
% 5 2  2 7 . 0  
4572R.0 
4574?.0 
4 5 7 4 4 . 0  
4 5746 .O 
4 574 I). n 






0 . 3 4  
0.23 
0.31 
0 . 7 2  
0 . 3 1  









0 . w  
379.6 -6.46 77.6 
337.5 -6.60 RO.6 
746.0 - 6 . l R  89.0 
355.0  -5.610 97.9 
4.= -4.87 107.5 
14.6 -1.85 117.6 
75..4 -7.69 128.4 
16.7 -1.36 139.4 
4P.6 0.09 151.4 
6Q.9 1.5R 164.1 
72.4 1.03 176.8 
R6.l 4.35 149.4 
9R.6 5.43 702.0 
1 I D . P  h.24 714.1 
177.h 6.7h 775.8 
113.7 6.99 7 7 h . 9  





































































































. -  
4 5 25 2.0 
45256.0 
4 5 7 5 4 . 0  





















4570 I .A 
45307.0 
45 304 .@ 
45306.0  
451Q8.0  
0.71 9 9 . 0  c.46 102.3 0.0 0.47 
3.>7 1 1 1 . 7  6.26 2 1 4 . 5  0.0 1.02 
0.37 1 7 7 . 0  6.77 226.7 0.0 1 .08  154.2 6.77 257.1 
163.5 6.32 266.5 
177.7 5.79 7 7 5 - 2  
0.33 114.1  6.99 237.3 
0.34 144.6 5.96 247.7 
0.0 1.13 
0.0 1 - 1 7  
0.79 1~0.4 5.17 7 8 3 . 4  
0.41 1 9 5 . 4  3.77 298.4 
0.40 189.1 4.49 791.1 
0 . 4 7  702.3 3.03 105.3 
0.43 705.9 2.29 3 1 1 . 9  
0.44 215.2 1.54 31R.1 
0.45 771.3 O . R O  324.5 
0 . 4 5  227.2 0.07 3'0.4 
0.46 233.0 -0.64 336.7 
0.46 73R.7 -1.32 3 4 2 . 3  
0.46 744.> -1.99 347.6  
0.47 749 .8  -7.63 353.1 
0.47 7 5 5 . 3  - 2 . 7 4  358.6 
0.47 7 6 n . P  -7.87 4.1 
0.46 766.7 -4.37 9.7 
0.46 271.9 -4.48 15.3 
0.46 777.5 -5.35 20.9 
0.45 283.? -5.78 26.7 
0.45 289.7 -6.15 37.4 
0.44 2 0 5 . 7  -6.47 3R.6 
0.43 301.6 -6.73 44.9 
0.43 308.1 -6.90 5 1 - 4  
0.41 7 7 2 . 1  -6.98 65.7 
0.39 329.7 -6.P6 77.8 
0.3R 337.7 -6.59 80.7 
0.37 146.1 -6.18 89.1 
0.36 355.1 -5.59 98.1 
0.35 4.7 -4 .81  107.6 
0.34 14.8 -3.87 117.8 
0.42 ?15.o -7.00 58.2 
0.36 154 .5  h . 7 1  757.6 
0.27 163.R 6.30 266.8 
0.3s 177.5 5.77 275.5 
0.0 1.21 
0.0 1.25 
0.0 1.29 I Q R ?  V 0 V  0.5 
19P7  Y I V  2 . 5  
1 9 n ?  NIlV 4.5 
0.19 1 ~ 0 . 7  c .15  253.6 
0.40 148.3 4.47 791.3  
1.41 195.6 2.75 2911.6 








0.0 1 . 4 2  
0.0 1.44 
1997 Y D V  6.5 
l 9 R 7  Y i l V  R.5 
1 9 9 1  Y P V  10.5 
1 0 5 7  U O V  12.5 
lOn7 N0V 1 4 . 5  
1 9 R 7  N l V  16.5 
I q R 2  WIV 1P.5 
IYP? h(0V 77.5 
19R7 N O V  74.5 
i w ?  'inv 70.5 
I Q R ?  Yriv 26.5 
i q a ?  nFc 2 .5  
19H7 Y O V  2P.5 
19R2 OEC 0.5 
19112 OFT 4.5 
1007 I F C  6.5 
19P7 D F C  P.5 
I ~ P Z  n w  10.5 
i o n 2  o w  1 2 . 5  
1 9 V  DFT 1 4 . 5  
0.4; 209.1 2 - 2 6  312.1  
0.44 715.4 1.51 318.5 
0.45 271.5 0.7R 324.6 
0.45 777.4 0.05 930.6 
0.46 233.7 -0.6h 176.1, 
0.46 234.0 -1.q5 3 4 2 . 1  
0.46 7 4 4 . 5  -7.01 347.7 
0.47 250.0 -7.65 353 .3  
0.47 755.5 -3.26 35B.5 
0.17 261.0 -3 .84  4.3 
0.46 766.5 -4 .38  9.9 
0.46 777.1 -4.89 15.+ 
0.46 277.7 -5.36 21.1 
'1.45 751.5 -5.79 26.5 
0.45 749.4 - 6 . l h  17.7 
0.44 295.5 -6.4R 38.8 
0.41 301.R -6.73 45.1 
0.43 105.3 -6.91 51.6 
0.47 315.2 -7.00 5P.4 
0.39 379.9 -6.85 73.0 
0.3R 337.9 -6.58 RO.9 
0.37 346.4 -6.16 R9.4 
0.41 327.4 -6.98 65.5 





0.0 1.44  
0.0 1.43 
















4 5  l?  2 .0 
45  174 .O 
45376.0 
45328.0 1987 DEC 24.5 




1982 Jin 11.5 0.32 36.9 -1.34 140.3 0.0 1.16 iiiiiio i s 8 2  o i i  2a.k i:i5 . - < i o  - 4 ; j R  ioii-i 0;o i;O< 
1 9 P 2  J U  1 3 - 5  0.31 4 8 . 8  0.11 152.0 0.0 1-20  45334.0 19PZ DEC 30.7 0.34 15.1 -3.RO 118.1 0.0 1.00 
1982 J U  15.5 0.11 61.1 1.61 164.3 0.0 1 - 2 3  45936.0 19P7 JAN 1.5 0.33 25.9 -2.63 128.9 0.0 0.95 
45168.0 1982 JUL 17.5 0.31 73.6 3.06 177.0 0.0 1-27  45338.0 198' JAN 3.5 0 . 3 2  37.1 -1.29 140.4 0.0 0.90 
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TABLE 2-3. PLANETARY EPHEMERIDES (Continued) 
PL ANFTAPY F P H F M F R  IS 
l 4 F l I O C F N T P I C  F C I  I P T I C / M F A N  F O L l I Y 0 X  O F  0 A T E  
M E R C U R Y  
P l.ONG LAT WAS 
M E R C U R Y  























453P4 .0  
4 5 7116. 0 
453RP. 1 
45200.0 
4 5 3 9 2 . 0  
45794.0 
45796.0 




4 5 4 i n . n  
4 54 I 2.  n 








4 542 h .  n 































4549r .0  









0.71 49.1 '1.16 152.1 
0.31 74.0 2.10 117.3 
0.71 96.6 4.40 190.0 
0.31 99.2 5 - 4 8  707.5 
0.71 6 1 . 4  1.65 164.7 
1.14 15.5 -3.77 1 1 8 . 4  
0.77 26.2 -7.59 129.3 
0.31 4 5 . 5  0.20 152.7 
0.71 h1.P 1.70 165.1 
0.31 74.4 l.14 177.7 
O I a l  47.0 4.44 190.4 
0.37  111.7 6.79 215.1 
0.72 173.4 6.79 776.7 
l W . 6  b.99 237.8 
0.34 145.1 6.95 248.2 
0.36 155.P 6.70 258.0 
0.37 l h 4 . 2  6.78 267.2 
0.79 177.9 5.75 275.8 
0.77 37.t -1.25 140.7 
0 . 3 1  99.5 5.51 202.2 
0.30 191.0 5.12 784.0 













































































































































































4 5 5 i r . n  











4 ~ 5 - 4 . n  
4 5 5 1 6 . 0  
4551P.O 
4 5 5 c 0 . 0  
45542.Q 
45544.0  
4 5 5 4 9  .0 




45 5 5 R . I1 
45560.1  











4 5 5 ~ 2 . 0  





4 5  60 7 .0 




4 C 5 0 7 . 0  
45 594.0 













4 5 6 7 6 . 0  
45699.0 
45634.0 











k 5 6 6 7  -0  
45 h64.0 
45666.0 






I O n a  JU': ?4.5 




0.37 111.4  6.27 714.7 
0 + ? 2  12'.1 6.77 726.4 








0 . c  O.RI 
0.0 O . R 4  
0.0 O.RR 
0.74 1w.8 5.05 7 4 7 . 9  
O . 3 b  1 5 4 . 7  6 - 7 1  257.7 
0.40 lPP.5 4.46 201.4 
n . 4 1  1 ~ 5 . 7  3.74 799.7 
0.42 207.6 3.00 3 0 5 . 6  
0.43 209.7 2.25 317.2 
n.46 721.6 0.76 324.7 
9.45 277.5 0.04 930.7 
0.44 715.5 1.50 318.5 
0.0 0.91 
0.0 0.95 
n.o 0 . 9 8  
.~ .. .. ... 
0.41 195.9 7.72 298.9  
0.43 700.4 7.27 312.4 




0.46 2 7 3 . 3  -9.67 376.5 
1.46 779.0  -1.26 ' 4 2 . 2  
0.46 244.5 -7.07 747.Y 
0.47 250.1 -7.66 953.4 
1.47 765.' - * . 2 1  75R.q 
n . 4 7  261.0 -2.85 4.4 
0.4h 266.6 - 4 . 3 0  9.9 
0.46 277.1 -4.90 15.5 
n . 4 6  277.11 -5.37 71.7 
0.45 ? 5 7 . 6  -5.P0 76.9 
0.45 7R9.5 -6.17 32.5 
0.44 295.6 -6.49 3 8 . 7  
0.43 Yl1.9 -6.74 4 5 . ?  
0 . 4 7  '0rl.4 -h.91 51.7 
0.42 9 1 5 . 7  -7.00 5 8 . 5  
0.41 =27.5 -6.99 65.6 
0.39 2311.0 -6.P5 73.1 
0.44 715.7 1.4P 318.8 
0 . 4 5  771.P 0.74 324.9 
0.46 233.5 -0.69 136.7 
0.65 777.7 0.02 330.9 
n.46 730 .1  -1.38 347.4 
0.46 744.7 -7.04 348.0 
0.47 750.2 -7.68 353.5 
0.44 266.7 -4.41 10 .1  
0.47 255.7 -3.29 359.1 
0.47 261.2 -3.86 4.6 
0.46 772.3 -4.92 15.7 
0.46 778.0 -5.79 21.4 
0.45 243.R -5.81 77.1 
0.45 789.7 -6.19 33.0 
0.44 775.R -6.49 39.1 
0.0 1.17 
0.0 1.16 
0.0 1-18  
1 9 P 1  ALG 7.5 
1Q97 AUG 9.5 
l " P 1  A l l G  11.5 
0 . 0  1.70 









loa7 p u r  2 2 . 5  
10s' AUG 25.5 
1 9 ~ 7  ALG 27.5 
l Q R 1  AIIC 7C.5 
1 9 P 7  5 F P  0.5 
19P1 SFP 7.5 
l o p 3  ZFP 4.5 
le53 5EP h . 5  
1QP3 FFP P.5 
ISP'  SFP 10.5 
I u P ?  CFP 12.5 
1 0 8 3  CFP 1 4 . 5  
1 9 R a  FFP 16.5 
1987 SFP lq.5 
199' FFP 70.5 
l Y P a  ZEP 72.5 
1 9 P 1  ZFP 24.'; 
.35 
- 3 6  









- 1 9  
- 1 5  
. I  1 
- 0 6  
0.47 302.1 -5.74 45.4 
9 - 4 7  303.7 -6.91 51.9 
0.4: 715.5 -7.00 58.7 
















0.78 '3P.0 -6.54 91.1 
0.77 340.5 -h.15 89.5 
0.26 255.5 -5.55 9 ~ . 5  0.3q 310.3 -6.84 79.4 
0.38 7aR.3 -6.57 81.7 
9 - 1 7  74LI.P -6 .14  R9.R 
0 . 7 5  5 . 1  -4.77 1 0 R . l  
n.24 15.3 - 3 . 7 ~  1 1 8 . 3  
0.73 26.1 -2.61 i i 9 . 1  
0 . 3 1  49.- 0.19 152.5 
0.32 17.4 -1.27 140.5 
0 ; % 6  3 5 ; ; R  -;;e3 9 8 ; R  
0 .74  15.6 -3.75 118.6 
0.35 5.4 -4.74 1017.4 
0.91 61.6 1.h8 164.9 
0.31 74.7 3.17 177.5 
n.71 85.8 4.42 110.7 
0 . 3 1  99.2 5.49 202.7 
0 . 1 7  111.5 6.2R 214.9 
0.32 123.b 6.78 226.5 
0.33 134.4 6.99 731.5 
0.34 144.9 6.95 248.1 
0.36 154.8 6.70 257.9 
0.77 164.1  6.77 7b7.1 
0 .73  76.4 -7.57 129.4 
0 . 7 7  37.8 -1 .23  140.9 
0.71 49.7 0.73 152.9 
0.31 h2.0  1 . 7 2  165.3 
0.31 74.6 3.15 177.9 
0.31 17.P 4.46 190.6 
9.31 99.7 5 - 5 2  203.1 
0.37 111 .9  6 - 3 0  215.2 
0.33 134.8 6.99 237.9 
n.37 177.6 6.79 276.9 
IT47 SEP 26.5 
19P3 SfP 7P.C 






1 9 ~ 3  nPL 75.5 0.78 172.8 5.75 275.7 c . 0  0.77 
19113 4 P Y  27.5 0.39 180.9 5 - 1 3  783.8 0.0 0.73 
l o p 7  APP 29.5 0.40 198.6 4.45 791.5 0.0 0.69 
0.34 145.3 6.95 248.4 
0.36 155.1 6.69 258.% 
0.37 164.4  6.27 267.3 
I9117 M A Y  1.5 
lo111 Y A Y  7.6 
1987 S A Y  5.5 
19P7 Y 4 Y  7.5 
l o R 3  M 4 Y  9.5 
l 9 P 7  Y A Y  11.5 
1957 Y b Y  13.5 
l o p 7  M b Y  15.5 
1 9 5 3  M A Y  17.5 
1 9 P -  Y A Y  19.5 
19P3 WAY 71.5 
19R3 M 4 Y  23.5 
l o p e  75.5 
1 9 R 7  M A Y  77.5 
1987 Y A Y  29.5 
19Ra .IUN 0.5 
1 9 R l  JUL 2.5 
1 9 ~ 7  JUN 4.5 
1 9 P 9  JUN 6.5 
l 9 P 7  JUh 8 .5  
19R3 JUN 10.5 
1 9 R 7  JUN 12.5 
0.41 195.R 3.73 298.4 
0.47 207.7 2.99 305.7 
0.47 20s.' 7.24 312.3 
0.44 215.6 1.49 318.7 
0.45 227.6 0.03 130.8 
0.46 233.4 -0.hR 736.6 
0.46 239.0 -1.27 742.3 
0.46 244.6 -2.03 347.9 
0.47 255.6 -3.28 359.0 
0.47 761.1 -3.116 4.5 
0.46 766.6 -4.40 10.0 
0.46 772.2 -4.91 15.6 
0.45 2R7.7 -5.80 27.0 
0.45 7RQ.6 -6.lR 32.9 
0.44 795.7 -6.49 39.0 
0.43 102.0 -6.74 45.3 
0.42 30R.5 -6.91 51.8 
0.42 315.4 -7.00 58.6 
0.40 372.6 -6.9R 65.7 
n.45 771.7 0.75 324.8 
0.47 250.1 -7.67 353.5 
0.46 777.9 -5.18 21.1 
0.0 0.66 
0.0 0.63 
0.75 173.0 5.74 276.0 
0.3') 141.1 5.11 284.1  
0.40 188.8 4.43 291.8 






1983 nCT 22.5 
l o p 7  0 C T  '24.5 
19117 ncT 7 6 . 5  
. . . -. . - . 
0.47 202.9 2.96 305.9 
0.43 209.5 7.27 312.5 
0.44 715.8 1.47 318.9 
IOR7 O C T  7R.5 
19R3 OCT 10.5 
19'33 YOV 1.5 
19R3 YOV 3.5 
l Q R 3  YOV 5.5 
19R3 NOV 7.5 
1 9 R a  NOV 9 . 5  
1983 N l V  I I e C  
19P" NOV l'.5 
19R7 NOV 15.5 
1 9 5 7  NOV 17.5 









0.0 0 . 6 9  
0.0 0.7) 
n.45 221.0 0.73 325.0 
0.45 2 2 7 . ~  0.01 331.0 
0.46 237.6 -0.70 336.8 
0.46 739.2 -1.39 342.5 
0.46 244.8 -2.05 148.1 
0.47 250.3 -7.69 353.6 
0.47 255.8 -3.29 359.1 
0.47 761.3 -3.87 4.7 
0.46 266.11 -4.42 10.2 
0.46 277.4 -4.92 15.9 
0 . 4 h  278.1 -5.39 21.4 
0.45 283.8 -5.81 27.2 
0.45 289.8 -6.19 33.1 
0.44 295.9 -6.50 79.2 
0.43 307.2 -6.75 45.5 
0.42 708.8 -6.92 52.0 
0.40 327.R -6.98 65.9 
0.39 730.4 -6.84 13.5 
0.38 338.4 -6.56 81 .4  




1983 NOV 21.5 
19P3  wqv 73.5 
19113 NOV 25.5 
0.0 0 - 8 6  
0.0 0.90 
19R3 Y n V  27.5 
1 9 8 1  NOV 2.9.5 
19R3 JUN 14.5 
19P3 JLY 16.5 
19R3 JUN 18.5 
1 9 ~ 7  JUN 20.5 
0.39 730.2 -6.84 73.2 . 
0.1q 118.2 -6.57 81.2 0.0 0.98 
0.37 346.7 -6.14 89.6 0.0 1-02 
0.36 '455.7 -5.54 98.6 0.0 1.06 
0.0 1.10 
0.0 0.94 1qa3 nEr I.! 
1 9 m  o w  3.5 
19Px OEC 5.5 
19R3 OEC 7.5 
1 9 R 7  JUN 77.5 0.25 5.3 4 - 7 5  108.2 
23 
TABLE 2-3, PLANETARY EPHEMERIDES (Continued) 
P L B N F T A P V  F P H F M F R I C  
T R I C  C C I  l P T l C / V F A N  f O l l l Y I 1 X  O F  D A T F  
U E  R C U P Y  
7 A T F  F LPNG ( A T  R A S  n r c S  m t s T  D F C S  c o i s r  
0 . 1 7  ' 4h .9  - 6 . 1 2  R9.9 
0.26 256.0 -5.57 W . ?  
0.35 5.6 -4 .73  108.5 
0 .73  2h.6 -7.55 179.6 



























0 .0  














4 5 5 7 7 . ~  
4 5 q r c . n  
4 5 ~ 7 0 . n  
45'170.0 
45974.F 
4598 '1 .0  
4 5 9 9 7 . 0  












4 5 9 r p . o  
4 =  91 n .c 
1.59 I 6. n 
45917.0  
45414.0 
4501 n .0 
70 .5  
c. 5 
7.5 












377.1 - 6 . W  66.7 





















13R.7 -6.55 91.7 
' 4 7 . 7  -6 .11 90.2 
354.3 -5.50 99.7 0.87  
0.82 
0.77 
5 . 9  -4.70 i m . 9  
16.1  - 3 . 7 0  1 1 0 . 1  
77.0 -2.51 130.0 
3n.4 -1.16 141.5 
50,3 0.30 153.5 
h ? . b  1.79 165.7 
75 .2  3.73 178.5 
57.P 4.51 191.7 
112.5 b.33 715.9 














7 4  .H 
87.4 
"9.9 




155. '  
164.5 
173.1  























715 .4  
227.1 















0. '1  
0.37 
0.13 
0 .24  













1 . 3 2  
1.39 
1.37 
I P . 5  
20.5 
7 7 . 6  
14.5 
7 A . 5  
78.5 
0. = 
7 .5  
4.5 
6 . C  
P . f i  
1C.5 
17.5 
14 .5  




' 2 4 . 1  6 . R l  277.4 
135.2 7.00 73R.4 
155.6 6.6q 75Q.6  
164.8 6.25 767.9 
145.7 6.94 748 .5  
0.0 
0 .  0 
0.0 
0 .0  
0.0 
0.0 




























173.4 5.71  276.4 
1 5 1 . 5  5.OR 784.5 
15'3.1 4.-49 2C2.l 
1 9 6 . 4  3.67 7 v . j  
7 0 3 . 2  7 . 9 7  306.2 
45770.0  I o P 4  J A Y  7 0 . 5  
45774.0  19P4 . IAN 74.C 
45776.0  11n4 JAN 26.5 
4 5 7 7 P . q  1 9 R L  .IAN 2P.5 




1 - 0 9  
1.11 
1 . I 4  
1.17 
1.111 
1 . 1 3  
1.10 
0.44 715.9 1.46 319.0 




4 5 7 7 6 . 0  









4 5 7 5 6 . 0  





4 5  l h q .  0 










4 5 7 q r . o  








4 5 ~ 1 a . o  
4 5 8 1 1 . 0  
45814.0 
4 5 ~ 1 6 . 0  
4587n.0  






4 5 ~ 3 0 . 0  








4 5 9 4 R . 0  
I " P h  J 4 N  30.5 
1 4 P 4  F F P  1.5 
1104 FFR 5.5 
1064 FFR 7.E. 
14P4 F F O  9.5 
1 ~ 0 4  F F P  a . 5  
I U R ~  r i n  !1.5 
l a p 4  FFP 13.5 
1 4 R 4  FFP lc.5 
198'- F E R  17.5 
0.45 
7 -46  








727.9 -0.00 3 3 1 . 1  
244.9 -2.06 348.7 
250.4 -7.70 357.7 
755." -3.30 359.2 
261 .4  -3.P9 4.7 
766.9 -4.43 10.3 
272.5 -4.93 15.9 
778.1  -5.40 21.5 
2?-.7 -0.71 376.9 
739.3 -1.40 342.6 
7'19.P 7.18 2 1 2 . 9  
'16,l 1.43 7 1 0 . 7  






1 9 8 4  IUL 
10.14 JUL 




7 4  .L 
76.5 











77'4.1 -0 .03  331.7 











Q  .4F 
? .46 
0.47 
0 . 4 7  
n .47 
27Q.5 -1 .42  342.7 
?45.0 -7.~9 2 m . 3  
25n.6 - 7 . 7 1  353.9 










0.81 761.5 -?.90 4.9 
I O R G  F t R  lC.5 
1 9 R 4  F E P  71.5 
14P4 F E P  27.5 
0.45 ?43.a -5.87 27.3 
0 . 4 4  746.0  -6.50 39.3 
0.41 7 0 2 . 1  -6.75 45.6 
n.(.? 2 ~ q . q  -6.19 34.7 
0.42 308.9 -6.97 57.1 
0.40 7 2 2 . 9  -6.08 6 6 . 1  
0.41 315 .7  -7.00 5R.9 
0 .39  330.5 -6.84 73.6 
0.35 238 .5  -4.56 8 1 . h  
0."7 347.1 -4.17 90.0 
19R4 FER 75.5 
19P4 F F P  77.5 
1OP4 M A Q  0.5 
19R4 4 A R  7.5 
19*4 M A R  4.5 
1 9 P 4  MAW 6.5 
10P4 YAR R . 6  
19R4 VAG 10.5 
1994 YAQ 17.5 
19R4 Y P P  14.5 
1904 YAP 16.5 
198b * A H  1P .5  
I 9 P / +  MAP 70.5 
11Q4 YAU 77.5 
19R4 M A R  ' 4 . 5  
1 9 9 4  MAP 7C.5 
19R4 U A P  28.5 
1904 M4Q 30.5 
19% APR 1.5 
1794 d D R  2.C. 
19P4 APQ 5.5 
10'14 APR 7.5 
1984 APP 9.5 
1 9 5 4  APP 11.5 
19R4 4 P L  15.5 
1984 APP 17.5 
1 9 9 4  I P P  1 o . S  
1994 4PP 21.5 
1994 A P R  23.5 
l o p 4  APR 25.5 
I a n 4  APP 77.5 
1 9 R b  APP 79.5 
1 o Q 4  M A Y  1 .5  
19R4 M A Y  3.5 
InP4 M A Y  5.5 
1,384 L14Y 7.E 
l Q R 4  WAY 9.5 
1984 M A Y  11.5 
1 Q P 4  M A Y  13.5 
19R4 M A Y  15.5 
1oR4 M A Y  17.5 
l Q R 4  M A Y  19.5 
1984 M A Y  21.5 
1 9 Q 4  Y A Y  23.5 
1984 M A Y  25.5 
1984 Y A Y  71.5 
1 9 ~ 4  APR 1 7 . c  
0.0 1.35 45040.0  
0 .0  1.33 4594-.0 
0.c 1.31 45944.0  
0.0 1 - 7 9  4 5 9 4 A . O  
0.0 1.26 4 5 4 4 ~ . 0  
O . C  1 - 7 2  45950.0  
0.0 1.18 ' t5957.n  
0.0 1.13 45954.0  
0.0 1.08 459C6.0 
0.0 1.03 45sqq.n  
1 9 9 4  AUC 77.5 
1 9 9 4  A l l G  79.5 
l o p 4  S F P  r.c 
1904 S F P  7 . 5  
1 0 9 4  5 F P  4 . 5  
1 9 9 4  C i P  c . 5  
1,494 SFP P.5 
iqw. ~ F D  1 n . 5  
i o P i  SFP 12.5 
1 9 R 4  5 F P  1 4 . 5  
0.39 3 3 0 . 8  -6.Pl 7'.R 0.0 0.62 
0.75 7 3 8 . 8  -5.55 P1.R 0.0 0.63 
0 . 7 7  7 4 7 . 9  -6.10 '10.3 0.0 0.65 
0.16 256.4 -5.49 99.4 0.0 O.6R 
0 . 2 5  h.O -4.65 IO0.') C.0 0.71 
0.34 16.3  - 2 . 5 8  119.7 0.0 0 . 7 5  
0.37 7R.5 -1.14 141.6 0.0 0.84 
0.31 62.8 1 . R 1  166.1 0.0 0.95 
0 . 2 3  7 7 . 1  -7.49 130.1 0.0 0.79 












5.1  -4.71 
15 .9  -3.77 




9 7 . 6  4.44  
100.1 5.55 
75.0 3.21 
99.  I 
1 1 8 . 9  
179.8 






1 n p . 7  
0.37 117.3 6.32 715.5 
0 .33  124.0 6.90 227.3 
0.33 135.1 7.00 23R.3 
0.34 145.6 6.94 748.7 
0-76 155.4 6.6R 758.5 
0 . 2 7  164.6 5.26 7 h 7 . h  
0.79 173.3 5.72 276.2 
0.>9 151.4 5.09 284.3 


























4 5 9 ~ 7 . ~  






















































1.37 0.41 196.3 7.68 290.2 
0.42 203.1 2.94 106.1 












0 . 3 9  151.6 
0.41 196.5 








1 . 4 3  
1.42 
1.42 
0.44 216.0 1.45 
0.45 222.1 0.71 








19R4 I l C T  10.5 
19R4 f lCT 12.5 
I Q P ~  'JCT 14.6 
0.42  203.3 
0.43  m . 9  
0.46 237.8 -0.72 
0.46 239.4  -1.41 
0.46 745.0 -2.07 
0.47 250.5 -2.71 
(1.47 256.0 -7.31 
0.C7 761.5 -3.89 
0.C6 2 6 7 . 0  -4.43 
0.46 272.6 -4.94 
0.46 778 .2  -5.41 
0.45 2R4.0 -5.83 
0.45 290.0 -6.20 
0.44 296.1 -6.51 
0 .43  307.4 -6.75 
0-42 309.0 -6.92 
0.41 315.u -7.00 
337.0 
342.7 

















0.64 0.46 239.6 -1.43 342.9 
0.46 245.1 -7.09 348.4 















19P4 O C T  76.5 
1984 flCT 30.5 
1984 N O V  1.5 
i s n a  n c r  2e.5 
1984 w v  7.5 
1 9 ~ 4  rnv 5.5 
IO84 N O V  7.5 
19P4 Y O V  9.5 
19P4 N O V  11.5 






0.47 256.1 -3.37 359.5 
0.47 761.6 -3.91 5.0 
0.46 267.2 -4.45 10.5 0.7R 
0.82 0.46 272.7 -4.96 16.1 
0.46 278.4 -5 .42  21.8 
0.45 2R4.2 -5.84 27.6 
0.44 296.3 -6.52 39.5 










TABLE 2-3. PLANETARY EPHEMERIDES (Continued) 
MFP CIJFY 
P LrlNG L A 1  R4S 
MFPCURY 
























































































































1 - 3 0  
1.32 
4 6 1 9 P . F  
Lhl"7.P 
46194.P 
4 6 1 9 6 . 0  
4 6 1 9 8 . 0  
4 6  70 11. n 
4 6 2 0 7 . 0  
4 c ~ ( I P  .n 
4 6 2 1  r . n  
46 7 I L.0 
4h704.0  
4 6  ' O h .  (1 
4h71 7.0 
4 6 7 1 6 . 0  
6 4 ? l " . O  
4 A 77'1. p 
46 77 7 .n 
46775.0  




467 71. c 
4 h 2 3 6 . 0  
4hZ'lP.P 
46 240 .O 
4 h  24 7 .O 
4 6 2 4  4.1 
4 h  246 .n 
4 6  740 .n 
46250.0  
4 6 7 - 2 . 0  
4h754.0 
4 6 7 5 0 . 9  
4 h 2 ~ 6 . n  






4 6 7 C P . r '  
$ 6  27 1.11 
4 h 7 1  6. 11 
4 6 2 7 R . 0  




4 6 2 ~ 7 . n  
46700.0  
4 6 ~ 4 . 0  
4 6 2 9 7 . 0  
4 6 7 9 6  .0 
4679R.e  
4h30F.F 
4 6  307 .O 
4h304.0  
46306.0  
4 6 3 o ~ . n  
4 6 1 1 0 . n  
4h312.0 
4h314.0  
4 C l l h . 0  





















P.45 7P4.4 -5.R5 77.7 
0.44 796.4  -6.57 3q.R 
0 . 4 1  307.8 -6.71 46.1 
7.42 300 .4  -6.93 52.h 
0.45 7 9 0 . 3  -6.77 3a.7 
0.41 216.3 -7.00 59.5 
0.41 373.5 -6.97 66.6 
0.31 7 3 1 . 1  -6.82 74 .2  
0.38 739.7 -6.53 82.7 
0.37 347.7 -6.09 90.7 
0.36 ' 5 6 . 8  -5.46 99.9 
1.75 6 . 5  -4.64 109.4 
0.34 1h.e -3.63 1Io.7 
0.33  27.6 -2.43 130.7 
0.'7 11.1 -1.08 142.2 









































































































1 .31  
1.30 














0 .85  
0.79 
























0."7 347.5 -6.10 90.5 
0.36 356.5 -5.48 99.5 
0.'5 6.7 -4.61 100.1 
0.34 1 6 . 4  -3.61 110.4 
0.23 27.9 -7.47 130 .3  
9.37 90.7 -1.12 141 .5  
0.31 90.7 4 - 5 5  101.6 
O.' !  111).7 5.50 214.1 
0.32 1 1 7 . ~  6.35 716.7 
0.73 124.5  6 . ~ 7  777.8 
0.24 1 3 5 . 6  7.00 7 w . q  
0.35 146.0 h . O - )  240.1 
0 .qh  1 5 5 . 9  A . 5 6  75R.3 
0 . > 9  173.7 5.69 776.6 
0.17 165.0 6.74 258.0 
0.30 181.7 5 - 0 6  794.7 
0.40 1 ~ 0 . 4  4.27 297.3 
0 .43  71n .n  2.16 312.0 
0.45 777 .4  0.57 375.5 
0.45 7 7 e . 3  -0.05 331 .4  
c .45  734.0 -0.75 317 .2  
0.41 1 R h . 6  3.h5 799.6 
0.47 203.4  7.01 306.4 
0.44 216.3  1.41 310.4 
0 .46  239.7 -1.44 347.7 
0.4h 245.7 -7.10 148.5 
0.47 250.7 -2.79 354.1 
0.47 256 .7  -2.34 351.6 
0.47 761.7 - 3 . 1 7  5.1 
0.46 267.7 -4.46 10.5 
0 . 4 6  772.R -4.Qh 16.' 
C.4* 77R.5 -5.44 21.9 
0.45 284 .3  -5.85 27.7 
0.44 796 .3  -6.57 39.7 
0.43 707.7 -6.76 46.0 
0 . 4 2  709.3 -h.93 57.5 
0.41 3 1 6 . 2  -7.00 59.3 
n.40 373.4 -6.97 66.5 
P.18 2 3 9 . 1  -6.53 117.1 
0.37 347.h -6.09 90.h 
0.36 ' 5 6 . 7  -5.47 99.6 
0.35 6.3 -4.66 IOO.3 
0.34 16.6  -3.65 119.6 
0.45 7 m . 7  -6.71 13.6 
0.30 7 3 1 . 0  -6.57 74.1 
0.33 27.5 -7.45 130.5 
0.77 117.7 6 .37  216.5 
0.37 124.1  6.83 778.1 
0.35 14'1.4 6.93 749.5 
0.36 1 5 6 . 1  6.h5 259.2 
0.37 165.7 h.22 768.3 
0 .28  173.9 5.61 776.9 
n.34 1 3 5 . 9  7.00 739.1 
0.30 1 ~ 7 . 0  5 . 0 4  784.9 
0.40 189.6 4.35 297.6 
0 .42  203.7 ? . R E  ao6.7 
0.41 196 .P  2.63 299.R 
0.43 21P.7 7.13 313.7 
0.44 2 1 6 . 5  1.39 319.6 
0.45 722.6 0.65 175.1 
0.65 729.4  -0.07 331.6 
n.46 234.7 -0.78 ?37.+ 
0.46 245.4 -7.17 348.7 
0.47 750.0 -2.75 354.2 
0.47 756.4 -3.16 350.7 
'3.46 239.H -1.46 7 4 3 . 1  
0.47 7 6 1 . 0  -3.9' 5.3 
0.46 767.4  -4.47 10.8 
O.Lh 273.0 -4.99 16.4 
0.46 278.7 -5.46 22.1 
0.45 7 4 . 5  -5.P6 27.8 
0.45 790.4 -6.77 33.8 
0.44 296.5 -h.57 39.9 
0.47 301.5 - 6 . 9 3  57.7 
0.41 316.4 -7.g0 59.6 
0.40 373.6 -6.97 66.7 
0 . 3 9  331.3 -6.R7 74.3 
0.28 3>'2.1 -6.52 82.3 
0 .3h  157.0 -5.44 99.9 
0.41 307." -6.77 46.7 













- 3 8  
.37 
. . .  
l o R 5  1111 77.5 
19P5 JUL 79.5 
i q s 5  izur 0.5 
46120.0 1 9 R K  FFR 29.5 











O.?? 3P.9 -1.10 142.0 
0.31 63.7  1.86 166.5 
0.31 50.5 0.37 154.0 
0.35 h.6 -4.h7 109.6 
0.34 16.0 -1.61 119.9 
0.33 27.R -7.41 13O.q  
0.31 75.R 3.79 179.1 
0 . 7 1  89.4  4.57 191.8 
0 . 7 2  39.3 -1.05 147.4 
0.31 51.7 0 .41  154.4 
46140.0  1 9 R 5  u 4 Q  15.9  
46147.0  1995 M4K 17.5 
4h146.0  1995 W A R  2 1 . 5  
46144.n  198% W A R  10.5 
4614p.n  UAR 79.5 
4c!50 .0  I O U ?  W A R  7c .5  
46152.0 1 9 8 5  Y A P  7 7 . 5  
46ish.n i q q ~  PPR 0.5 
46154.0  19Rc M 1 4  70.5 
461sP.O 1 0 9 5  APP ?.< 
46160.0  1 9 R L i  APR 4.5 
46167.0  1085 fiPR 6.5 
46166.0  1 9 R 5  4PP 10.5 
4616P.r  19n5 A P R  12.5 
46170.0  19P5 bPP 14.5 
461'7.0 1995 APR 16.5 
46164.n  I R W  4 ~ 0  p.5 
46174.n  1 9 ~ 5  APR I H . ~  
4 6 1 7 6 . n  1 0 ~ 5  A P R  70.5 
4 6 i ~ n . o  1085 A P R  74.5 
4 6 1 7 P . 0  19R5 b W  27.5 
4 h l f l 7 . 0  19PE 4PR 76.5 
46184.0 1 9 R 5  APF 7fl .5 
4 h l Q 6 . 0  1 9 9 5  M 4 Y  0.5 
4 h l Q R . O  l o p 5  MftY  2.5 
0.71 100.9 5.61 704.2 
0.33 124.7 6 . R 2  227.9 
0.14 135.R 7.00 73P.1 
Q . - 5  14h.7 6 .93  249.3 






0 . 3 1  63.6 1.91 166.9 
7.31 7 6 . 2  3.33 179.5 
















0 . 2 1  101." 5.h3 204.6 
0.32 113.4 6 . 3 8  716.7 
0.36 156.0 6.66 759.0 
0.37 165.2 6.73 268.2 
0.38 173.8 5.6R 276.8 
0 .30  1P1.9 5.05 284.5 
0.41 1R9.5 4.36 292.4 
0.41 196.7 3.64 299.7 







1 9 0 5  SFP 17.5 
IQR' SEP 
19R5 SEP 71.5 
1 0 R 5  SFP 23.5 
I Q R 5  SFD 75.5 
1 q R S  SFP 27.5 
Ion5 SEP 29.5 
1SP5 1 C T  1.5 
i q a 5  nrr 2 . 5  
0.36 156.3 6.65 259.3 
0.38 174.0 5.66 777.0 
0.31 165.5 6.21 ZhP.4 





0.39 192.1  5.03 2R5.1 
0.40 lR9.7 4.34 292.7 
0.41 196.9 =.61 299.9 
0.47 203.8 2.87 306.5 
~ . ~ .  
0.43 710 .1  2.15 -13.1 
0.44 716.4 1.40 319.5 
0.45 227.5 0.66 325.6 
0.45 278.3 -0.06 331.5 
n.46 7 3 4 . 1  -0.77 337.3 
0.46 230.7 -1.45 943.0 
0.46 245.3 -2.11 348.6 
0 - 4 7  750.8 -2.74 354.1 
0.41 25h.3 - 3 . 3 5  359.7 
0.47 261.8 -3.92 5.7 
0.46 267.1 -4.47 10.7 
0.4h 272.9  -4.97 16.3 











0.43 210.3 2.12 3 1 1 . 3  
0.45 n 2 . 6  0.64 325.9 
0.44 716.6 1.78 319.7 
0.45 22P.5 -0.08 331.7 
0.44 734.3 -0.79 337.9 
1.41 




. . .   
19.35 I C T  5 . 5  
10P5 OCl 9.5 
1985 n c i  7.5 
0.46 739.9 - 1 . 4 7  343.7 
0.46 245.5 -2.13 348.8 
0.47 751.0 -7.76 354.3 
0.41 256.5 -3.37 359.8 






I085  0CT 11.5 
1985 i l C T  13 .5  
19R5  D C T  15.5 
1 9 8 5  I C T  17.5 
1 9 P 5  O C T  10.5 
380-461 0 - 7 0  - 3 2.5 
TABLE 2-3. PLANETARY EPHEMERIDES (Continued) 
QY C P I ' F Y E P  15 
I C / M F A N  FQlllYnX flF 04TE 
M E R  CU RY 
u LONG L4T R4S O E C S  C O I S T  D A T F  
H F I  l o r €  
M F Q C U R Y  
u tmr. L ~ T  Q A S  
P I  h N F l  fi 
M T H I C  F r i  I P T  
0 E C 5  COIST nATF 
46760." l9PF I C 1  21.5 
46367.0 IOP5 0TT 7 l . 5  
4h1h4.0 I Q U G  " c i  2c.s 
46366.0 1 ~ ~ 5  0 r ~  77.5
46370.0 i ~ n '  ucv r . 5  
463hR.P l o p 5  O C T  79.5 
46777.0  1 O R 5  V O V  7.6 
46774.C 1 9 1 5  YUV 4.5 
46376.0 1 4 0 5  U C V  6.5 
4637P.0 Y I V  6 . 6  
46-20.0 1015 Y ~ V  10.5 
463Q7.0 I S P C  N'3V 12.5 
467P4.P 1905 Y O V  1 4 . 5  
4h7Rh.n 1 9 R 5  U C V  16.' 
4h3RU.n I Y P 5  Y i l V  lV.5 
0.46 267.5 - 4 . 4 R  10.9 
0.46 27'.1 -4.09 16.5 
0.46 27R.R -5.L5 77 .1  
0.45 284.6 - = . R 4  27.9 
0.45 290.5 -6.73 3 ? . 9  
0.44 295.6 -h.51 40.0 
0.43 303.0 -6.77 46.3 
0.42 30'4.6 -6.93 57.8 
0 . 4 1  315.9  -7.0') 5 0 . 7  
0.40 373.7 -6.07 66.9 





0.0 1 . I C  
464P0.0 19P6 F F R  18.5 0.23 78.1 -2.37 131.2 0.0 1.19 
464a2.0 1"Pb F F P  70.5 0.37 30.6 -1.01 147.7 0.0 1.15 
464R4.0 19116 FF" 27.c 0.71 51.6 0.46 154.9 0.0 1-10 
4 6 4 1 6 . 0  19p6 FEP 24.5 0.31 64.0 1.95 167.2 0.0 1-04  
4h4PR.0 ?OR6 Fcp 76.5 0.31 76.6 3.38 179-9 0.0 0.99 
464qP.0 1996 MAR 0 . 5  0.31 f l9 .2  4.64 192.6 0.0 0 - 9 3  
46492.0 1qn6 2.5 0.21 101.6 5.66 205.0 0.0 0.88 
46404.0 1QUh ' a 5  0.32  113.8 6 - 4 0  217.1 0.0 0.82 
4649h.0 1956 M A Q  6 - 5  0.33 125.4 6.R4 228.6 0.0 0.77 
464011.0 19Rh M A n  P-5 0.34 134.4 7.00 739.6 0.0 0.73 
4 6 5 0 P . P  1 O P h  M4U 10.5 0.35 146.8 6.07 249.9  0-0 0.69 
46507.0 1 9 O 6  u 4 Q  17.5 0.36 156.6 6.64 259.6 0.0 0.66 
465OL.O looh MAQ 14 .5  0.37 lh5 .7  6.20 268.7 0.0 0.63 
4650R.0 1 9 P 6  u A Q  1 P - 5  0.39 1R2.4 5.01 2R5.3 0.0 0.61 
4 h 5 0 ~ . 0  i q w  ~ 4 0  16.5 0 . 3 ~  174.3 5.64 777.3 0.0 0.62 






0.0 0.93  
0.0 0.89 
0.0 0.85 
0.3R 339.5 -6 .52  R2.5 
0.37 348.0 -6.06 91.0 
0.36 357.1 -5.43 100.1 
0.3s 6.8 -4.61 1oc.9 
0.33 2a.n -2.39 1 3 1 . 7  
0.34  17.1  -3.60 120.1 
0.0 0.81 





C . 0  0.6R 
0.0 0.70 













0 -62  
-0.11 
-0.81 




























4 6 4 0  7. C 
46404.0 
4h40h.C 
4 h't'7P. n 
46410.P 
46412.C 
4641 0 .'? 
4641R.0 
4 6 4  I A .n 
~~ 
0.1? 30.4 -1.03 147.5 
0.91 51.4 0 .44  1 5 4 . 6  
0.31  C3.R 1.93 lh7.D 






































5 .  = 
0.45 ?72.P 



















0 .78  






0.0 0.77  































c .0  
4054ri.r 1 Y P 6  A P P  1'1.5 0.46 278.9 -5.4b 22.3 0.0 0.95 
40542.n  1 W h  4 0 , ~  7 1 . j  0.45 284.7 -5.87 29.1 0.0 0.98 
40544.>1 I9rtC A P K  23.5 0.45 290.7 -6.24 34.0 0.0 1-01  
4-546.9 1086 A P k  25.5 0.44  2Yb.d -6 .54  41.1 C.0 1-04  
4054'3.': lCId6 4 P k  i 7 . j  0 .43  303.2 -6.78 46.4 0.0 1.07 
4055 '1 . )  191ir A D 4  29.5 0.42 309.8 -f,.94 53.0 0.0 1-10 
40554.:' 1 4 b h  u 4 ~  5.5 0.40 323.9 -6.91, h7.1 0.0 l . l b  
46550.11 I'lU6 C 4 Y  5.5 0.31 331.6 -6 .81  74.7 0.0 1.18 
4655.1.0 1 9 9 f  V h Y  7.5 0.3b 330.7 -6.51 R2.7 C . 0  1-21  
4 0 5 5 7 . )  ~ S R P  i r ~ y  1.5 0.41 316.7 -7.00 59.9 0.0 1 . 1 3  
4h47F.o i c r 5  nFr 20.5 
46422.9  l op5  nFr 7 7 , s  
44424.C 1 0 0 5  QFT 74.q 
0.'9 l U 2 . 7  5.02 715.7 
0.41 107.0 7.63  300.0 
0.40 1 8 0 . ~  4.77 292.5 
0.0 1.08 
0.0 1.12 
0.0 l . l h  
0.0 1.19 
0.0 1.22 
0.47 Z O 7 . Y  2.8h 306.9 
0.,3 210.4 2.11 313.4 
0.L4 ?16.7 1 2 7  11.0.8 
0.45 777 .7  0.63 125.9 
0.45 ?7R.6 -0.P 331.9 
0.46 734 .4  -3.00 337.6 
0.46 240.0 -1.48 343.3 
0 . 4 6  2 4 5 . h  -7.14 348.9 
0.47 251.1 -2.77 354.4 
0.47 756 .6  -3.38 359.4 
0.46 267.6 -4.49 11.0 
0.46 273.7 - 4 . 0 0  16.6 
0.46 77R.q -5.45 72.2 
0.45 294.7  -5.17 28.0 
0.45 790.6 -6.7' 33.9 
C.44 796.7 -6.51 40.1 






0.0 1.36 4056C. 0 
4 6 5 9 ? .  0 
405.54. I? 
4 6 5 e h .  $1 
4 0 5 6 4 . 0  
405 I :1 .0  
40572.0  
4 0 5 7 6 .  ? 
4 6 5 7 r . n  
4 0 5 7 ~ .  1
40C,LI!l.*J 
46512.,' 
40 511 '+ . '1 
4 6 5 8 6 .  u 
4 u 5 1 3 . c  
405')  I. 
405'1 2 .3  
40594.0 
4 0 5 9 6 .  (' 
40518.:)  
W A Y  j.5 
M A Y  1 1 . 5  
M A Y  13.5 
M A Y  l j . 5  
M h Y  17.5 
V.AY 1 j . 2  
" Y  21.5 
M ? Y  23.5 
M A Y  2>.5 
M n Y  27.5 
V & Y  7'7.5 
J ' IU  7 . 5  
JUP. 2.5 
JUh 4.5 
JLU 6 . 5  
J IJk d .  5 
JUU 1.).5 
JU'U 12.5 
J L V  14.5 
.ILh 10.5  
0.31 348.3 -6 .05  
0.36 357.+ -5.41 
0.35 7.1 -4.59 
0.34 17.4 -3.57 
0.33 2 8 . j  -2.36 
0.32 39.8 -0.19 
0.31  5 1 . 7  C.48 
0.31 64.1 1.97 
0.31 7 6 . 7  3.39 
0.31 59.3 4.65 
0.31 1'3l.d 5 - 6 7  
0.32 113.'i 6 - 4 1  
0 .33  125.5 6.d4 
0.34 136.6 7.9C 
0.35 146.7 C..97 
0.36 156.7 6 - 6 1  
0.37 165.9 6 - 1 0  
0.36 174.4 5.64 
il.3Y 182.5 5.10 

























0.0 1.41  
0.0 1.41 
0.0 1.40 











I .  31 
I .  30 
L8O.l 
192.7 
0 . 4 3  
P . 4 2  
0.41 








' 1 9 . 7  - 6 . 0 3  
' 1 6 . 6  -7.00 
323.9 -6.97 
331 .5  - 6 . R l  
339.6 -6 .51  
357.3  - 5 . 4 7  
7.0 -4.60 
17.3 -3.5R 

















































40501.:1 19Mc Juh 11.5 0.41 197.2 3.5H l 0 0 . 2  0.0 0.95 
26 
TABLE 2-3. PLANETARY EPHEMERIDES (Continued) 
PLANFTARY FPWFVFR I S  




c . s c  
r.=+ 
c. -  
C.SQ 





C . O P  




R LONG L A 1  R A S  OECS C O I S T  
16.1 0.0 104.9  -6.3 
26.0 0.0 704.1 -10.1 
36.0 0.0 213.7 -13.5 
0.72 8 7 . 7  0.67 136.7 
0.72 10F.9 1 .57  152.9 
0.77 170.1 2.35 160.1 
0.12 136.3 2.94 185.4 
0.77 152 .6  3 - 3 0  201.6 
0.0 1.03 
0.0 1.10 
0.0 1 - 1 6  
46.0 0.0 227.6 -16.6 
56.1 0.0 7 3 3 . R  -10.3 
6 6 . 9  0.0 244.3 -71 .2  





4 1 6 5 0 . 0  1 9 7 7  Y i l V  711.5 
416bO.n 1077 ?FC P.5 
41677.C 1077 0 E C  1P.s 
41bn0.0  1017 r)FC 7P.S 
41690.P 1972 J'IN 1.C 
4 1 7 r q . o  1977 J A N  17.6 
4 i i i r . r  1977 JAN 77.5 
4174n.0  1973 FFR 76.c 
4175n.o  1 0 7 3  MAR P.* 
4 1 7 7 n . c  1 9 7 3  W A F  7p.5 
41770.0  1 0 7 1  F t R  6.5 
41720.0  197, F E R  16.5 
41760.0  1 4 1 3  MAR lR.S 
417P0.0 1077 bPP 1.5 
41700.0  1071 4PP 17.6 
4 i R o o . r  1 9 7 %  b p u  27.5 
4 1 ~ 1 n . n  1073 U ~ Y  7.5 
4 1 ~ 7 0 . ~  1 9 1 3  r(nv 11.5 
4 1 1 3 r . n  1 9 1 3  77.5 
41R4C.O 1 9 7 7  JUN 6.= 
41R50.0 1 9 7 3  JUY 16.5 
41qC'J.n 1977 JUY 2h.c 
4 1 5 l Q . 0  101- JUI 6 . 5  
4 1 s n o . o  I Q V  JUL 1 6 . 5  
4 i q q n . n  197'  J ~ I L  2 . 5 . ~  
4 i a n o . r  19-13 b u s  5.5 
r 1 s i c . r  1977 b c r ,  15.6 
0.12 16P.R 3.39 217.8 
0 . 7 2  1P5.0 2.72 234.0 
0.72 201.7 7.70 750.1 
0.72 717.7 2.14 266.2 
0.72 223.7 1.37 7R2.7 
0.73 249.1 0 .47  298.1 
0 . 7 3  265.0 -0.51 314.0 
S6.6 0.0 766.2 -23.4 
06.9 0.0 7PP.3 -22.4 




17.1 o.n 709.1 -70.7 
47.5 r.0 270.7 -12.3 
51 .5  0.0 1 3 0 . ~  -8.7 
21.2 0.0 309.1  -1P.5 
17.4 0 . 0  319.9 -15.6 
0.0 i .57 







0 . C  1.13 
0.0 1.73 
0.13 2R0.8 -1.41 379.9 
0.73 112 .5  -7.82 1.5 
0.7- 296.7 -2.20 345.1  
C.QC 1 k i . b  
1 . w  177.6 
1. cr  1 07.5 
1.00 197.?  
1-00 701.1 
'1.0 


































144 .1  
!54.0 
167.1 
1 7 7 - 1  
64.0 
-4.9 
-1  .o 
3.0 
6 . P  
1C.5 









1p .5  
17.0 
14.1 
1 0 . R  
7.' 
F . 4  
0.73 22R.3 -3.23 17.3 
0.73 344.1 -3.39 33.1 
0.73 16.0 -7.95 64.9 
0.72 31.0 - ? . 3 8  R0.9 
0.13 0.0 - 3 . 3 0  49.0 
1.C1 716.c 
1.01 226.6 
1 - 0 1  236.7 
1 .c1  745.9 
1.C1 255.4 
0.72 47.9 -1.67 96.9 0.C 1.72 
0.12 64.0 -0 .73  113.0 0.0 1.71 
0.72 0n.1 0.77 129.1 0.0 1.70 
0.72 0 6 . 3  1-16  145.3 0.0 1.67 
0.72 112.5  2-00 161.5 
0.77 128.7 2.69 117.7 
0.72 1 6 1 . 2  3.35 710.2 
0.72 144.9 3.16 194.0 
0.12 1 7 7 . 4  9 - 3 3  276.4 
0.77 193.6 3.02 747.5 
0.0 1.65 
i .cz  765.0 
1.02 274.5 
1.02 7P4.1 





1.02 3c1.2  
1 . C 1  317.7 




0.77 209.7 7.47 258.6 
0.72 225.1  1.73 274.7 
4107P.O l o 7 x  AUT. '5.5 
4193n.0  1 0 7 3  SFP 4.5 
41940.0  1 9 7 3  14.= 
i .r i  3 1 1 . 9  
1.01 341.6 
1.01 351 .3  
0.7? 7 4 1 . 7  O . P h  790.6 
0.73 257.6 -0.07 306.6 












c. C P  
r .se 







C . + Q  
1.c0 
1.cr 
1.1 0.0 1 R 1 . 0  -0.4 
i n . 9  n.9 190.1 - 4 . 2  
7 O . P  0.0 100.2 4 . 1  
30.7 0.0 2OR.h -11.7 
40.7 0.0 z i e . 3  -15.1 
w.0 9.9 238.7 -7n.3 
~ i . 7  n.0 760.4 -27.7 
50.1  0 .0  77R.4 -lP.O 
71.0 0.0 74- -4  -72.1 
91.3 0.0 7 7 1 . 5  -23.4 
0.73 789.2 -1.85 338.3 
0.73 320.0 -?.Ol 9.9 
0.73 336.7 -3.35 25.7 
0.73 357 .6  -3.31 41.5 
0.73 R.5 -3.14 57.4 
0 . 1 2  74.4 -7.67 73.4 
0.77 54 .4  -1.16 105.4 
0 .12  72.5 -0.23 121.5 
0 . 7 3  305.0 -2.55 354 .1  
0.77 40.4 -1.90 8 9 . 3  
0.0 1.04 
0.0 0.89 
0.0 0 . P Z  
0.0 0.14 
0.0 0.67 




0.0  0.50 
4205n.0  1 9 7 4  JAN 2.5 
42060.0  1974 J W  12.5 
L 7 0 7 P . C  19'4 JAN 72.5  
01.5 0.0 Z R 7 . 5  -72.9 
11.1 0.0 292.5 -71.7 
21.0 0.0 304.2 -10.7 
0 .72  R8.7 0.7' 131.1  
0.72 171.1 2.39 170.1 




470812.3 1 9 7 4  F E P  1.5 
4 7 v r . n  1474 FER 11.5 
42100.0 1 9 7 4  f E A  21.5 
4 2 ! i r . c  1974 M A P  3.5 
4217n.n  1 9 7 4  Y A P  1 9 . 5  
4 7 1 2 0 . 0  1 0 7 4  YAR 79.5 
4214C.O 1974 APK 2.5 
47150.0  1974 APW 1 2 . 5  
4 2 1 7 0 . 0  1974 MAY 2.5 
421PO.C 1974 W A V  12.5 
471co .n  1074 aDw 27.5 
~ 7 1 c n . ~  1 9 7 ~  M A Y  27.5 
4270n.n 1974 JUN 1.5 
4771n.o  1 0 7 4  JUI\I 11.5 
4723n.n  1974 JUL 1 . 6  
4 7 2 4 r . 0  1974 JUL 1 1 . 5  
4772cl.0 1474 JUh 71.5 
37.1 0.0 3 1 4 - 5  -IT.? 
42.2 1.0 974.6 -14.1 
52.3 0.0 394.3 -10.7 
0.72 137.3 2.97 186.3 
0 . 7 7  151.6 3 -31  202.6 
0.77 169.8 3.39 218.R 




0.0 0.44 6 2 . 3  0.0 347.7  -6.9 
72 .3  0.0 353.0 -3.0 
02.3 0.0 2.1 r.0 
02.2 n.0 11.2 4 . 1  
0.77 202.1 7.75 251.1 
0.72 210.2 2.10 267.1 





1.CC 702.0  0.0 20.4 R . 6  0 . 7 3  750.1 0.37 299.1 
0.71 766.0 -0.51 315.0 
0.13 2 R I . P  -1.46 330.8 
0.73 297.6 -7.24 346.6 
n.71 313.4 - 2 . 8 5  2.5 
0.73 379.7 -? .24  18.3 
0.73 3Jt5.1 -3.39 34.1 
0.73 1.0 -3.28 50.0 
0 . 7 2  32.9 -7.34 81.8 
0.73 16.9 -2.02 65.9 
r . 1 2  48.9 -1.56 91.8 
0.77 65.0 -0.67 113.9 
0.72 31.1 O.2R 1'0.1 
0.72 91 .2  1.21 146.7 
0.72 113.4 7.05 162.5 
0.72 120.7 7 - 1 2  17R.7 
0.0 0.75 
I.CI 2 1 1 . ~  0.0 29.4 17.1 
i .ri 771.5 0.0 79.1 15.3 
1 . ~ 1  740.8 0.0 5p.7  zr.3 





I.CI 750.4 0.0 6 a . q  21.0 
1 . ~ 2  26c .n  0.0 70.1 27.1 
1.02 769.6 n.0 ~ 9 . 5  22.4 
1.02 71e .6  0.0 110.7 72.7 
1.02 779.1 0.0 9O.9 22.1 
0.0 1.13 








0 . C  1.61 
4 2 2 5 0 . 1  1 0 7 4  JUL 21.5 1 . C Z  29R.1 0.0 120.3 7C.5 
47770.0  1914 AUC 10.5 1 . C I  317.3 0.0 139.7 1 5 . 1  
47760.0  1 0 7 4  A U S  0.5 1.02 307.7 0.0 130.1 18.2 
4 2 7 ~ n . o  1 0 7 4  4 u c  70.5 1 . ~ 1  a76 .0  0.0 149.1 12.5 
1.C1 336.6  0.0 15R.3 0.1 
1.01 346.7 0.0 167 .3  5.4 0.0 1.64 
0.0 1.67 
0.0 1.68 
47710.0  1914 SFP 19.5 
4277P.O 1974 SFO 79.5  
4737Q.O 1074 I l C T  9.5 
1.00 756.0  0.0 176.3 1.6 0.72 145.9 3.10 194.9 
1.CC 5.8 0.0 l R G . 3  -2.3 0.72 167.7 3.39 211.2 
1.00 15.6  0.0 194.4 - 6 . 2  0.72  1 lR.4  3.37 727 .4  
1.00 25.5 C.O zm.7 -9.9 0.17 194.6 2.90 243.5 
0.0 1.70 
0.0 1.71 
0.0 1.71 C.9C 95.5 0.0 21'.7 -17.4 
0.90  45.5 0.0 723.0 -16.5 
c . 9 ~  5 5 . c  r.n 731.7 -10.7 
[.a= 65.7 0.0 7 4 7 . ~  - 2 1 . 3  
C.OP 75.R 0.0 254.5 -22.7 
C.4P 86.0 0.1 265.6 -21.4 
C.9P 06.7 0.0 276 .7  -?- .a  
C . O @  116.5 0.0 79P.6 - 2 O . P  
r . s p  106.4 0.0 2 ~ 7 . ~  -22.4 
C.CP 126 .7  0.0 300.1 -1p.6 
0.72 210.7 2.43 259.6 




~ ...~ .  ~ . ~.~ 
0.73 742.6 0 . R O  291.6 
0 .73  258.5 -0.13 307.5 
O r 7 3  274.4 -1.05 373.4 
0.73 290.2 -1 .89 339.2 
0.73 321.R - 9 . 0 9  10.8 
0.73 337.6 -3.3h 76.6 
0.13 353.5 -3.37 42.5 







TABLE 2-3. PLANETARY EPHEMERIDES (Continued) 
PLANFT4RY F P H E M E R I S  
H F L I @ C F N T R I C  F C L I P T l C l M F A N  EQUlN0X OF O4TF 
Y FWS 
R LONG LPT R 1 S  O4fF  
EARTH 
D E C S  C O I S T  R LONG L 4 T  ~ 4 s  nEcs 
0.73 9.4 -3.12 58.4 
0.77 41.4 -1.95 90.3 
0.72 57.4 -1.10 10h.4 
0.72 25.4 -7.64 74.3 
0.72 72.5 -0.17 127.5 
0.77 R9.b 0.7R 138.6 
0.77 105.R 1.67 154.8 
0.0 1.54 






















































































1975 FFR 6 . 5  C.99 136.9 0.0 






















1975 cFR l t . 5  . 
1975 FER 26.5 C.99 157.1 0.0 
1475 Y4R 8.5 C.09 167.1 0 . 0  




















1975 N4K 2R.5 
1475 bPQ 7.- 
1075 4PQ 17.5 
1975 4PK 77.5 
1075 MAY 7.5 
1975 M4Y 17.5 
1975 MAY 77.5 
1975 JUN 6.5 
1975 JlJN 16.5 
1975 JUN 76.5 
i.oc 187.0 0.0 
1.00 196.9 '1.0 
1.OC 7P6.6 0.0 
1.C1 716.4 0.0 
1.01 726.1 0.0 
0.77 127.0 7.49 171.1 
0.72 154.5 3.37 203.5 
0.77 130.3 3.00 1 ~ 7 . 3  
1.01 735.8 0.0 
1.01 745.4 0.0 
1.02 264.5 0.0  
1.07 274.1 '1.0 
1.01 755.0 0.0 
0.77 170.8 3.38 219.7 
0.72 1R7.0 3.18 235.9 
0.77 703.1 2.77 257.5 
0.77 219.2 7.05 268.1 
0.72 735.1 1.73 284.1 
1975 JUL 6.5 1.C2 ZR3.6 0.0 
1975 JUL 16.5 1.02 293.1 0.0 
1975 JUL 26.5 1 . ~ 7  307.7 0.0 
0.73 251.1 0.71 300.0 
0.73 766.9 -0.62 315.9 
0.73 282.7 -1.51 331.5 
1975 4I IG 5.5 
1975 4UG 15.5 
1975 41rc 25.5 
1975 SEP 4.5 
1975 SEP 14.5 
1975 SEP 24.5 
1975 0 C T  4.5 
19-15 n c r  14.5 
1975 0 ) t T  74.5 
1.01 312.7 0.0 
1.01 3 7 1 . ~  0.0 
0.73 798.5 -7.28 347.6 
0.73 314.4 -2.88 3.4 
0.73 330.7 -7.76 19.7 1.01 331.5 0.0 
1.01 341.1 0.0 
1.c1 950.4 0.0 
167.6 7.4 0.73 346.0 -3.39 v.0 
171-6 0.77 1.4 -3.77 50.9 
1R0.6 -0.2 0.73 17.9 -7.W 66.5 
0.77 33.4 -2.29 47.8 
0.0 0.29 
0.0 0.31 
0.0 0.39 1.00 0.6 0.C 
1 . c ~  10.4 0.0 
1.co 20.3 0 . 0  
c.99 30.2 0.0 
C.95 40.7 0.0 
c.99 50.3 0.0 
c.99 60.4 0.0 
0.95 70.5 0.0 
0.9P SO.6 0.0 
c . 5 ~  90.8 '1.0 
lRQ.6 -4.1 0.0 0.44 
0.0 0.51 
0.0 0.59 












233.8 - l O . R  
314.0 -17.7 
0.77 49.9 -1.51 98.8 
0-77 65.9 -0.61 114.9 
0.77 9R.2 1.27 147.7 
0.77 114.4 2.09 163.4 
0.72 130.6 2.76 179.7 
0.72 146.9 3.70 195.9 
0.72 163.1 3.99 212.1 
0.77 179.4 3.31 728.3 
0.72 195.5 7.96 244.5 
0.77 87.0 0.74 131.0 
0.72 211.6 2.39 760.6 
0.77 227.6 1.63 276.6 
0.73 243.6 0.75 292.5 
0.73 259.5 -0.19 308.5 
0 -73  275.3 -1.11 324.3 
. - . 
1975 NOV 3.5 
1975 rYOV 13.5 




1975 OEC 3.5 
1975 DEC 13.5 
1975 qEC 23.5 
1976 JAN 2.5 
1976 J 4 N  17.5 
1976 JAN 22.5 
1976 F E R  1.5 
1976 F E R  11.5 
1976 FFB 71.5 
1976 M ~ P  7.5 
1976 M4R 12.5 
1976 M4Q 22.5 
1976 4PP 1.5 
I976 APP 11.5 
1976 AoR 71.5 
1976 H 4 Y  1.5 
1976 NAY 11.5 
1076 M4Y 71.5 
1976 JUN 0.5 
1976 JUN 10.5 
1976 JUN 20.5 
1976 Jl lL 0.5 
1976 J U L  10.5 
1976 JUL 70.5 
1976 JUL 30.5 
1976 4UG 9.5 
1976 AUG 19.5 
1976 4UG 20.5 
1976 5FP 8.5 
1976 SFP 1R.5 
0.c O . R 9  
0.0 0.96 
0.0 1.03 
C . 5 P  101.0 0.0 
C.SP 111.2 0.0 
0.0 1.10 
0.0 1.16 
c . w  121.4 n.c 
0.99 131.5 0.0 
C.99 141.7 0.9 
C.99 151.8 0.0 















































C.9S 171.R 0.0 
1.co 1R1.R 0.0 
1 . C C  191.7 0.0 
0.73 291.1 -1.94 340.2 
0.73 306.9 -7.62 356.0 




1.00 701.5 0.0 
1.c1 111.3 0.0 
1 . C 1  771.0 0.0 
1.01 230.7 0.0 
0.73 334.6 -3.96 27.6 
0.73 354.5 -3 .36  43.4 
0.73 10.4 -3.10 59.3 
0.77 26.3 -2.60 75.3 
0.77 47.3 -1.90 91.3 
0.72 55.4 -1.05 107.3 
0.72 74.4 -0.11 123.4 
0.77 90.6 0.84 139.6 
0.72 1Oh.R 1.72 155.5 
0.72 173.0 2.47 172-0 
0.72 139.2 3.02 188.3 
0.72 155.5 3.33 704.5 
0.72 171.7 3.38 270.7 
0.72 157.9 3.16 236.9 
0.72 204.1 2.69 253.0 
0.72 720.1 2.01 769.1 





1.01 240.3 0.0 
1.01 749.0 0.0 




1 . c ~  269.0 0.0 
1.02 7ee.1 0.0 
1.02 278.6 0.0 
1.07 797.7 0.0 
1.07 307.2 0.0 
1.01 316.P 0.0 
1.01 726.4 0.0 
1.01 336.0 0.0 
1.01 345.7 0.0 











1976 SEP 7R.5 1.00 5.3 0.0 
1976 O C T  R.5 1.00 15.1 0.0 
1976 nCT 1R.5 1.C0 25.0 0.0 
1976 nCT 28.5 
164.9 -7.1 0.73 257.0 0.Zh 301.0 0.0 1.45 
193.9 -6.0 0.73 767.9 -0.68 316.9 0.0 1.40 
703.2 -9.7 0.73 283.7 -1.56 332.7 0.0 1.34 
212.7 -13.2 0.73 290.5 -2.32 346.5 0.0 1.29 c.99 35.0 0.0 
c.99 45.0 0.0 1976 YOV 7.5 
1976 NOV 17.5 
777.5 -16.3 0.73 315.3 -2.91 4.3 0.0 1.23 
c.95 55.0 0.0 737.7 -19.0 ~ .... . 0.0 1-16 
243.2 -71.2 0.73 347.0 -3.39 36.0 0.0 1.10 
254.1 -27.6 0.73 7.9 -3.75 51.9 0.0 1-03 
265.1 -73.4 0.73 1P.R -2.R6 67.9 0.0 0.96 
776.2 -23.3 0.72 34.R -2.25 83.7 
~~ ~ n.73 331.1 -3.75 70.7 ~ . ~. ~~ ~ ~ 
1976 NOV 27.5 P.99 65.1 0 . 0  
1976 0FC 7.5 C.CS 75.9 0.0 
1976 OFC 77.5 
1976 nEr 17.5 c.98 85.5 n.0 
C.9R 95.6 0.0 0.0 0.80 
1977 J 4 N  6.5 
1977 J4N 16.5 
C.5P 105.8 0.0 
C.98 116.0 0.0 
787.2 -72.5 
7 Q P . O  -20.9 
0.72 50.8 -1.46 99.8 
0.72 66.9 -0.56 115.9 
0.0 0.87 
0.0 0.75 
1977 J4N 76.5 
1977 FF@ 5.5 
1077 F E R  15.5 
C.9R 126.7 0.0 
C.99 136.4 0.0 




0.72 33.0 0.39 132.0 
0.72 99.7 1.32 14R.2 
0.72 115.4 2.14 164.4 
338.3 -0.1 0.77 131.6 2.79 1RO.h 
347.7 -5.3 0.72 147.9 3.22 196.9 




1977 FEP 25.5 
l a 7 7  N4R 7.5 
1977 MbR 17.5 
1977 NAP 77.5 
c.w 156.5 0.0 
i.cr 176.6 0.0 
C.99 16h.6 0.0 
1 . C C  186.5 0.0 




15.1 6.0 7.5 6 4 0.0 0.30 
0.0 O.2R 1977 4PR 6 . 5  
1077 ADR 16.5 . __ 1.CCZC6.l 0.0 
1977 4PR 2h.5 1-01 715.9 0.0 
1977 YAY 6.5 1.01 275.6 0.0 
1977 N A Y  16.5 1.01 235.3 0.0 
24.3 10.1 0-72 717.6 7.35 261.5 
3?.6 13.5 0.72 72R.6 1.58 277.5 





0.73 260.4 -0.74 309.4 0.0 0.47 
0.0 0.55 1977 r(4Y 2b.5 1.01 244.4 0.0 62.9 21.1 0.73 276.3 -1.16 375.3 
28 
_- 
TABLE 2 - 3  e PLANETARY EPHEMERIDES (Continued) 
P L A N E T A R Y  E P H E M E R I S  
hF L I (1C F h T R  IC. E C L  I PT I C /  MEAN EQU I N O Y  0 F O A T €  
F L P T H  V FYIIS 




4 3 1 4 0 . 0  
47'5'i. 0 
43  32n.o 
4316n.n 
4337n.n 
4 1 3 ~ 0 . 0  
41390.P 
43400.0  
4 v i o . n  
4 3 4 7  3 . 0  
43490.0  
49440.0  
4 ~ 4 5 n . n  




4 7 4 9  0 .Cl 




4 9 5 5 0 . 0  
43551.0  
4 7 5 8 0 . 0  











4 7 7 0 0 . 0  
4 1 7 2 0 . 0  
43720.0  
42670.0  














4 3 a i n . o  
4 " ~ h n . o  
4 3 5 9  r .  0 
4390C.O 
4791 0.0 
4 3  97  0.0 







4400 0. o 
44020.0 








4 4 i o n . n  
4 4 1 1 0 . 0  
4414o.n  
4 4 1  20.0 
44130.0  
1977 J U N  5.5 
1977 J l l Y  15.5 
1 9 7 7  JU"J  25.5 
1 0 7 7  J I I L  5.5 
1?77  J L L  l q . 5  
1.01 7 ~ 4 . 5  0.n 
1 . c ~  7 ~ 3 . 1  r.1 
7 . c ~  202.6 0.0 
1.07 264.0 0.1) 
1.C: 779 .6  0.3 
73.7 7 2 . ,  
93.9 23.4 
87.c.  21.2 
0.73 297.1 -1.9R 341.1 0.0 0.62 
0.77 307.9 -2.66 356.9 0.0 0.70 
0.73 319.5 -3.37 78.5 0.0 0.86 
0.73 755.4 -3.35 44.4 0.0 0.94 
0.79 323.7 -3.19 12.7 0.0 0.78 
104.3 22.Q 
114.5 71.5 
1077 JUL 75.5 1 - 0 7  ' ~ 7 . 1  n.1 124.5 1 9 . 7  0 .73  11.9 -9.08 60.3 0.0 1.02 
1 9 7 7  PUG 14.5 i . r i  371.3 0.0 149.7  14.4 0.77 43 .3  -1.85 92.2 0.0 1.16 
1977 AUT. 4.5 1.C1 311.7 q.0 134.2 17.3 0.72 27.3 -2.56 76.2 0.0 1.00 
1Q77 AUT. 24.5 
1477 SED a.5 
1077 SFP 13.5  
10?7 ZFP 23.5 
i . c i  3 3 1 . ~ 1  7 . 0  
I.CI 3 ~ 0 . 6  1 . n  
1 . w  0.1 0.9 
1.C1 150.3 0.0 
153.0 11.1 
167 .1  7.6 
171 .1  1 . R  
180.1  -0.0 
1P9.1 -3.a 
19P.3 -7.7 
207 .7  -11.4 
217.7 -14.7 
227 .1  -17.7 
0.72 5 9 . 3  -0.99 108.9 0.0 1.29 
0.72  75 .4  -0.05 124.4 0.0 1.29 
0.72 91.6 0 . R 9  140.5 0.0 1.35 
0.72 1 0 7 . 7  1.77 156.5 0.0 1.40 . ~~ 
1977 I ' C T  3.5 1 .CC 9.Q 0.0 
IC77 ~ C T  13.5 I . C C  19.q 3.0 
1 0 7 7  f l C T  23.5 c . s c  79.7 0.0 
~ ~~~ .~~ 
0.72 124.0 2.51 173.0 0.C 1.45 
0.72 140.7 3.05 1R9.3 0 . C  1.50 
0 .72  156 .5  3 .34  205.5 0.0 1.54 
1077 Y 8 V  7.5 
1977 N ' I V  17.5 
C.SS 99 .7  0.0 
o . 9 ~  49.7 0.0 
0.77 172 .7  3.37 221.7 








1977 unv 22.5 c . c c  59.8 n.0 
1077 ~ F C  7.5 c.50 7o.n 0.0 
1077 oEr 12.5 c . c e  PC.I  0.0 
~~ ~ ~ 
237.7 -20.1 
748.2 -27.0 
759.1 - ? > . I  
0472 205.0 2.65 254.0 
0.72 ?71.1 1.96 270.0 
0.72 237.0 1.17 286.0 
1 9 7 7  n v  27.5 
1 0 7 8  J A N  1.5  
1078 Jhhl 11.5 
1'770 J b Y  2 1 . 5  
1079 FER 0.5 
1 9 7 ~  F F P  in.5 
197R FEP 70.5 
l o 7 P  ' 4 b R  7.5 
197R VbR 12.5 
1079 M A R  72.5 
1 Q 7 R  A P R  1.5 
1478 APE 11.5 
1978 ?PP 21.5 
107P M A Y  1.5 
197P M A Y  11.5  
107R Y A Y  71.6 
1 0 7 9  IIN 0.5  
c.5p 90.3 0.0 
C . S R  100.5 0.0 
270.2 -23.4 
!R1.4 -23.0 
202.4 -71 .4  
>19.5  -17.5 
103.1 -70.0 
0.73 253 .0  0.20 301.9 
0.73 265.8 -0 .73  317.8 
0.73 284.6 -1.61 3 3 3 . 7  
0.73 300 .4  -2.36 349.5 
0.73 316.7 -2.94 5.3 
C.4F 1 1 0 . 7  0.0 
C.5P 120.9 0.0 
c.99 131.0 0.0 
c.9q 141.7 n.0 
0.99 151.3 0.1 
C.50 1 6 1 . 9  0.0 




773.6 -14.4 0.79 337.1 -3.29 21.1 0.0 1.71 
1 4 7 . P  -7.3 0.73 9.R -2 .24  57.8 0.0 1.68 
333.9 -?1.0 0.73 347 .0  -3.99 36.9 0.0 1.70 
757.0 -3.4 0.73 19.8 -2.Ra 68.7 0.0 1.67 
1.7 0.5 0.77 35.R -7.21 84.7 0.0 1.64 
10.7 4.4 




I.CC 181.3 0.n 
I . C C  191.2 0.0 
i.cr 7 m . n  0.q 
1.m 210.p 0.0 
1.01 270.5 0 .0  
0.77 51.8 -1.41 100.7 0.0 1 - 6 2  
0.72 h7.R -0.50 116 .8  0.0 1.59 
0.72 84.0 0.45 133.0 0.C 1.55 
0.72 100.1 1 .77  149.? 0.0 1.51 
0.72 1 1 6 . 3  2.19 165.4 0.0 1.46 
0.0 1 - 4 0  
1 .OI  270.2 0.0 
1.C1 239.P 0.1 
1.01 249.4 c.0 
1.w 754.0  0.0 
1.C7 27P.1 0.0  
1.C2 7R7.6 0.0 
1.07 797.2 0.0 
57.7 20.1 
67." 71 .o 
0.77 137.6 ?.R7 1P1.6  
0.72 I ~ R . R  3 .74  197.9 . -.  . ~ ~- . 0.0 i . 3 5  
7P.1 23.0 '2.77 1 6 5 . 1  3 .39  214.1 0.0 1.2R 
e P . 4  P1.4 0.72 1 8 1 . 3  3.21 230.9 0.0 1 - 2 2  
95.R 21.7 0.72 197.4 2.91 246.4 0.0 1.15 
. -  
1978 J U N  1 0 . 5  
197P JUV 20.5  
1078 JUL C.5 
197R .IUL 10.5 
197P J U L  30.5 
1978 P U G  9.5 
I 9 7 8  P U G  19.5 
1 0 7 ~  J U L  70.5 
1 0 7 8  AUG 20.6 
1078 SFP 8 . 5  
I s l e  SFD 1P.5 
397P SFD 28.5 
197P f l C T  8 . -  
109.1 77.3 
110.2  70.7 
179.1  18 .6  
13P.R 16.0 
148.2 17.9 
1 s 7 . 4  9.5 
1 6 6 . 4  5.R 
1 7 5 . 4  2 .0  
144 .4  -1.9 
i w . 5  -5.8 
0.77 213.5 2.91 262.5 
0 .72  229.5 1 . 5 3  278.5 
0.73 245.5 0 .64  294.5 
0.73 2 6 1 . 4  -0.90 310.4  
0.73 277.2 - 1 - 7 1  326.2 
0.79 293.0 -2.03 342.1 
0.73 2 o s . e  -7.69 357.9 
0.73 324.6 -3.15 13.7 
0.73 340 .5  -3.38 29.5 









































1.02 306.7 0.0 
1.01 115.3 0.0 
1.01 325.9  0.0 
1.c1 335.5 0.0 
1.01 345.2 0.0 
I.CO 355 .0  o.n 
1.00 14.6 n.0 
1.co 4.7 0.0 
107R O C T  1R.5 1.OC 24.5 0.0  207 .7  -9.5 0.73 12 .3  -3.05 61.2 
!97R N O V  7.5  C.99 44.5 0.0 272.0 -16.2 0.72 44.2 -1.80 93.2 
1 9 7 5  O C T  28.5 c.99 34.5 0.0 217.2  -13.0 0.72 28.2 -2.53 77.2 
1979 w v  17.5 
1078 N O V  27.5 
197R D F r  7.5 
c.99 54.5 0.0 
c.99 6 4 . 6  0.0 






7 R 6 . 6  -22.6 
297.5 -21.0 
0.72 60 .3  -0.94 109.2 
0.72 76.4 0.00 125.4 
0.77 92.5 0.95 141.5 
0.72 10R.7 1.82 157.4 
0.72 124.9 2.55 174.0 
0.72 141.2 3.07 100.2 
0.72 157 .4  1 .35  206.5 
1 9 7 ~  r)er 1 7 . ~  c . 9 ~  8 4 . 0  0.0 
1970 J A N  6.5 C.CP 105.3 0.0 
197R nEC 27.< C.SP 95.1 0.0 
1 9 7 9  JAN 16.5 C.98 115.5 0.0 
1979 J A N  76.5 
1979 C E O  1 5 - 5  
I S 7 9  F E R  25.5 
1 9 7 9  M A P  7.5 
1 9 7 9  M A R  17.5 
1 9 7 9  W A R  27.5  
1 9 7 9  APQ 6.5 
1079 4PQ 16.5 
1970 APR 26.5 
1 9 7 9  M A Y  6.5 
1 9 7 9  MbY 26.5 
19TQ JUY 5.5 
1970 J U N  15.5 
1 0 7 s  FEP 5.5 
1970 W A Y  16.5 
C.9P 175.7  0.0 3OR.1  - 1 R . 9  0.72 173.7 3.37 222.7 0.0 0.74 
C.99 125.R 0.Q S I R . ?  - 1 h . l  0.77 139.9 3.11 238.8 0.0 0.81 
C . 9 0  146.C 0.0 328.2 -17.9 0 .77  206.0 2.61 254.9 0.0 0.89 
C.90 156.C 0.0 337 .8  -0.3 0.72 227.0 1.91 271.0 0.0 0.96 
947 .7  -5.5 0.72 238.0 1.07 787.0 0.0 1.03 C . 0 0  166 .1  0.0 
1.OC 176.0  0.0 
1.00 146.0 0.0 
I.CO 195.9 0.n 
1.C0 215.6 0.0 
1.C1 215.4 0.0 
1.C1 275.1 0.0 
1.01 244.4 0.0 
1.01 7 5 4 . 0  0.0 
1.01 7 3 4 . 9  0.0 
1.02 2 6 7 . 5  0.9 
356.4 -1.6 0.73 253.9 0 . 1 4  302.9 0.0 1.10 
5.5 7.4 0.73 259.a -0.79 318.8 0.0 1.17 
1 4 . 6  6.2 0.73 245.6 -1.66 334.6 0.0 1.23 
23.R 0.9 0 . 7 3  7 0 1 . 4  -2.40 350.4 0.0 1 - 3 0  
73.1 13.3 0.77 117 .7  -7.97 6.2 0.0 1.36 
47.7 16.4 0.73 333 .0  -3.30 22.0 0.0 1.41 
52.4 19.0 0.79 348.9 -3.39 37.9 0.0 1.47 
62.4 21.0 0.73  4.8 -3.22 53.8 0.0 1.52 
72.6 22 .5  0 . 7 3  20.7 -2.80 69.7 0.0 1.56 
81.0 23.3 0.72 96.7 -2.17 55.7 0.0 1.60 
1979 J L N  75.5 1.C2 773.1 0.0 
1479 JUL 5.5 1.C2 282.6 0.0 
1 9 7 9  JUL 25.5 
1979 JUL 15.5 1 . ~ 2  797.1 n.0 
9 3 . 4  23.4 0.72 52 .7  -1.36 101.7 0.0 1.64 
109.7 27.R 0.72 0 B . P  -0.44 117.8 0.0 1.66 
113 .9  21.6 0.72 84.9 0 . 5 1  133.9 0.C 1.69 
1.02 301.7 0.0 174.0  19 .1  0.72 101.1 1.42 150.1 0.0 1.71 
1 7 = . 7  17.4 0 .72  117.9 7.23 166.4 0.0 1.72 1970 AUT. 4.5 
1 0 7 9  A U G  14.5 
19?Q AUG 74.' 
1 4 7 9  SFP 3.5 
1 9 7 9  SEP 11.5 
1 9 7 9  ZED 23.: 
1.01 3 1 1 . 9  0.0 
. . .  l4" .3  14.5 0.77 133.6 2.86 182 .6  0.0 1.73 
1 . C 1 3 4 0 . 1  0.0 161 .7  7.R 0 . 7 7 1 6 6 . 1  3 . 3 9 2 1 5 . 0  0.0 1.73 
1.CO 359.6  0.0 179.6  0.' 0.72 194 .4  2.RR 247.4 0.3 1.70 
I .CI  130 .5  0.0 152.5 11.3 0.72 149.8 3.25 1 9 8 . 8  0.0 1.73 
1.01 3 4 9 . ~  0.0 170.7 6.0 0.72  182 .3  3.76 231.2 0.0 1.72 
29 
TABLE 203. PLANETARY EPHEBIERIDES (Continued) 
PLANFT Ai lV  FPUFYFR I5 
H F I I D C F h T R I C  F C I  I P T l C l M E A N  E O I J I N O X  OF OATF 
VENIJS 
Q L'ING L A T  RAS DATF 
j .  
P LONG I A T  O K s  COlST 
4415n.n  
44170.n  









4 4 z ~ n . o  
44300.0 

















4 4 4 6 ~ . n  













44  990 .  0 










4 ~ 7 1 0 . 0  
4 4 6 i n . 0  
44720.0 
44730.0 
4474 n .o 
44760.0 
4 4 7 ~ r . 0  
44500.0 





44Rl0 .0  
44  830.0 
441150.0 














1974 n c i  7 . 5  
lq7c 'IC1 12.5 
1070 n C T  ? 3 . ?  
1979 Y O V  ?.5 
1 0 7 0  NIIV 1 7 . 5  
1971 Y O L  77.5  
I C 7 9  cw 7.5 
1970 o w  12.5  
1.970 ?FC 72.5 
1 9 R C  JAN 1.5 
1900 JAN 1 1 . 5  
lqPC JAU 71.5 
19PO FER C.5 
1080 F E U  30.5 
isnr FFR 2r.5 
i o e o  U A R  1 1 . 5  
1QP0 MAP 1.5 
19Q0 MAR 2!.5 
19RO APP 0.5 
19PO APT1 10.5 
1 9 R O  APK 20.5 
1900 U A Y  0.5 
I Q W  Y A Y  10.5 
19PO M A Y  20.5 
1 9 q n  M A Y  30.5 
1980 JUN 9.5 
1 0 ~ 0  JLN 20.5 
I q W  JlJN 19.5 
l q R 0  JclL 9 . 5  
1 9 n O  JUL 19.5 
JUL 2s.7 
19P0 b b G  P.5 
19PO PUT.  1R.5 
1 9 W  AUG 29.5 
19QC SEP 7.5 
l o a 0  CFP 17.5 
19P0 SFP 27.5 
i s q n  n c i  7.5 
i q u o  n c i  17.5 
i O R n  P C T  27.5 
19R0 Y O V  6.5 
19P0 NOV 16.5 
i u a n  N C V  76.5 
i qeo  OFC 6.5 
1 9 P O  DEC 1 f . 5  
19R.7 -'.7 
197.P -7.6 
0.7? 714 .5  2-26 263.4 










































































































































































0 .27  
~~~ ~~ . . ~  I . C O  19.3 0.0 . 
c.00  29.1 0.0 207.2 - 1 1 . 2  0.73 746 .4  0.68 205.4 
c . w  49.1 0.0 7 7 6 . ~  -17.5 0.73 27p . i  -1.26 727.2 
C.5S 39.7 0.0 716.9 -14.6 n.73 2hZ.3 -0.35 311.3 
c.90 ' 9 . 3  0.0 
c.09 59.4 0.0 
C.4P 79.6 f3.0 
C.9P R9 .R  0.0 
C.C8 100.0 0.0 
c . ~  110.1 0.0 
C.SP 170.3 0.0 
c.95 140.6 n.0 
C.9Q 130.5 0.0 
















0.77 294.0 -7.07 343.0 
0.77 325.6 -3.17 14.6 
0.77 341.4 -3.3R 30.4 
0.73 357.3 - 3 . 3 3  46.1 
0 .73  13.7 -3.03 62.2 
0.77 79.2 -7.49 78.1 
0.72 45.2 -1.76 94.1 
0.72 77.7 0.05 126.3 
0.73 309.3 -7.73 3513.5 
0.77 61 .2  - n . m  110.2 
c.05 160.8 r.7 
i .cc  1 w . R  o.n 
c.99 170.n 0.0 
0.72 99.5 1.00 142.5 
0.77 109.7 1.P7 15R.7 
0.72 126.9  2.59 175.0 
1.00 190.7 0. J 
i.cc 7no.5 0.0 
I.CC 710.7 n.o 
0.72 142.7 3.10  191.2 
0.72 158.4 3 - 1 6  707.4 
0 .72  174.6 3.36 273.h 2R.2 11.6 
27.6 14-Fl 1.01 220.n 0.0 0.72 190.R 3.09 739.R 
1 . 0 1 2 2 9 . 7  0.0 47.4  1 7 . 7  0 . 7 ~ 2 0 6 . ~  2 . 5 9 2 5 5 . 9  
1 . ~ 1  739.3 0.0 57.1 2c.0 n.72 273.0 1 . ~ 7  271.9 
1.01 745.9  n.n 67.7 71.5 n.77 730.0 1.01 287.9 
1.02 75R.5 0.0 77.5 72.9 
P7.9 23.4 
9 n . 3  73.7 
118.7 70.q 
1 7 H . 6  1R.7 









731.7 - 1 R . 9  
i o p . 6  22.2 
1 9 3 . n  -5.6 
747.1 -21.0 
2 5 7 . 0  -77.5 
267.9 - 2 7 . 3  
0.73 754.9 0.09 303.8 
1.~7 7f ie . i  0.1 
1.C7 277.6 0.0 
1.07 7R7.1 0.0 
1.02 796.7 0.0 
0.73 770.7 -0.54 310.7 
0 .73  302.3 -2.44 351.4 
0 .73  246.5 -1.71 335.6 
0.73 31R.1 -2.00 7.2 
1.C2 3C6.7 0.0 
1.01 ' 1 5 . 8  0.n 
0.73 334 .0  -3.32 23.0 
0.73 349.8 -3 .39  38.8 
0.73 5.7 -3.20 54.7 
0.72 71.7 -2.77 70.6 
0.72 37.7 -2.12 86.4 
1.01 325.4 0.1 
I . C I  735.0 0.0 
1 . ~ 1  344.7 n.0 
1.oc 354.5 0.0 
1.w 4.7 0.0 
1.c0 14.1 0.0 
C.99 33.9 0.0 
c.59 44.0 c.0 
c.99 54.0 0.0 
C.SS  64.1 0.0 
C.5R R4.4 O.O 
1.00 24.0 0.0 
r . w  74.3 0.0 
0.72 53.7 -1.31 102.7 
0.77 h 9 . R  -0.39 118.7 
0.77 9 5 . 9  0.57 134.9 
0.72 107.1 1.4R 151.1 
0.77 I I R . 3  2.27 167.3 
0.77 134.5 2.89 183.6 
0.77 167.0 3.39 216.0 
0.72 183.2 3.25 732.2 
0.77 190.4 7.R5 748.3 
0.77 1 5 0 . ~  3 . 7 7  1 w . q  
19RO DET: 76.5 
19Pl JAN 5.5 
l o q l  JAY 15.5 
r.5p 94.6 0.0 
C.58 104.R 0.0 




0.77 215.5 7.72 264.4 
0.77 231.5 1.43 280.4 
0.73 747.4 0.53 ~ 6 . 4  
l 9 R l  JAN 75.5 
I o n 1  FFR 4.5 
1901 FEP 14.5 
l l R l  FEP 24.5 
19Pl M A R  6 . 5  
19P1 YAR 16.5 
19R1 hlAR 26.5 
19Rl APR 5.5 
19R1 APP 15.5 
l q P l  9 P P  25.5 
1QP1 YAY 5.5 
1 9 R I  U P Y  15 .5  
19Rl MAY 75.5 
19R1 J W  4.5 
19P1 JUN 14.5 
1981 JUN 24.5 
19P1 JUL 4.5 
C.S8 175.7 0.0 
C.95 135.3 0.0 
c . 5 ~  145.4 0.0 
c.99 175.5 0.0 
i . c r  1 ~ 5 . 5  0.0 
i .cr 205.1 n.0 
1 . ~ 1  714.9 0.7 
1.01 274.6 0.0 
1.c1 7 3 4 . 3  0.0 
1.01 243.9 0.0 
1.c1 753.5  0.0 
1.07 763.0  0.0 
1.02 777.6 0.0 
1.07 282.1 0.0  
f.99 1 5 5 . 5  Q.O 
C.99 165.5 0.0 


















0.73 263.3 -0.41 312.3 
0.73 779.1 -I.P2 328.1 
0 . 7 3  794.9 -7.17 343.9 
0.72 326.5 -3.19 15.6 
0.77 342.4 -3.39 31.4 
0.73 -10.7 -7.76 350.9 
0.79 358.3 -3.37 47.2 
0.73 14.7 -3.00 63.1 
0.72 10.1 -2.45 7 0 - 1  
0.72 46.7 -1.71 95.i  
0.72 67.2 -0.83 111.2 
0.72 7R.3 0.12 127.3 
0.77 94.5 1.06 143.5 
0.72 110.7 1.92 159.7 
0.77 126.9 2.62 175.9 
0.77 143.1 3.17 192.2 
0.77 159.4 3.37 208.4 
19P1 JUL 16.5 
19a!  JUL 24.5 
19PI PUG ?.5 
1931 AUG 13.5 
1 9 R 1  4UG 23.5 
1 - 0 2  291.7  0.0 113.4 21.7 0.77 175.6 3.35 224.6 
1.02 701.7  0.0 123.4 19.9 0.72 191.8 3.06 740.7 
1.C1 320.3 0.0 147.R 14.7 0.72 273.9 1.R7 272.9 
1.01 3 1 0 . ~  0.0 177.2 17.5 0.77 207.0 2.54 256.8 
1.01 330.0 0.0 157.1 11.5 0.72 730.9 0.96 288.9 
19R1 5FP 2.5 1-01 339.6 0.0 . .  . 0.73 7 5 5 . ~  0.03 304.0 
i.cn 359.1 0.0 179.? 0.4 0.77 287.5 -1.76 336.5 
1.00 1 1 . 5  0.0 197.3 - 7 . 4  
1.01 349.3 0.0 170.2 4.7 0.77 271.7 -0.90 320.7 
1.00 8.9 0.0 188.2 - 3 . 5  0.71 7 0 3 . 3  -2.48 352.3 
161.2 p.0 ~ .~ ~~ 
1981 5FP 12.5 
l 0 P 1  SEP 72.5 
19P1 nCT 2.5 
l o p 1  nCT 12.5 0.73 31°.1 -3.02 8.1 
l Q P l  0Cl 22.5 
19Pl NOV 1.5 
19Ul NOV 11.5 
1981 Y O V  21.5 
l 9 R l  UEC 1.5 
i o ~ i  n t t  11.5 
l 9 P l  0 E C  2 1 . 5  
1 9 P 2  JAN 0 . 5  
19P7 JAN 10.5 
1987 JAN 20.5 
1.00 78.7 0.0 
c.00 ~ B . R  0.0 
C.90 3R.7 0.0 
c.99 48.7 0.0 
C.90 69.0 0.0 
C.5P 79.1 0.0 
C.59 R9.7 0.0 
C.9P 99.4 O.g 
C.SR 109.6 0.0 
C.SP 119.R 0.3 
206.7 -11.0 
216.3  -14.4 
0.73 734.9 -3.33 23.9 
0.73 350.R -3.38 39.9 
0.73 6.7 -3.18 55.7 
0 .72  77.6 -2.74 71.6 
0.72 39.6  -2.08 87.6 
0.72 54.7 -1 .25  103.h 
0.72 70.7 -0.33 119.7 
0.72 86 .9  0.62 135.9 
0.72 103.0 1.53 152.1 
0.7? 119.7 2.31 168.3 






2 ~ 1 . 3  -27.0 
302.0 -20.2 
TABLE 2-3. PLANETARY EPHEMERIDES (Continued) 
PLPNFTARY F P H F Y F R I S  
HELlnCFNTPlC F C L I P T I C I M F A N  EQIl lN0X n F  O A T E  
VFNlJS 









4 5 0 ~ 0 . 0  
4 5  00 c.0 






















4 5  340. n 
45350.0 
45370.0  
4 5 3 ~ n . 0  
4 5 4 o r . o  
4 5 3 1 0  -0 
45770.0  
4 5 3 6 0 . 0  
45300.0  
4 5 4 1 0 . 0  
4 5 4 2 0 . 0  
45470.0  
4 544 0.0 
4545c .0  
45460.0  
45470.0  




4 5 5 2 0 . 0  
45530.0  
4 5  540. 0 
45550.0  
4 5 5 7 0 . 0  
4 5 5 6 0 . 0  
455P0.0  
45590.0  
















4 5  700  I 0 
4566n.n 
45720.0  
457cq .0  
45800.0 




IQP? J b l  30.5 
19R7 FEP 0.5 
1482 T E P  10.5 
IqRT M4P 1.5 
1 0 0 2  Y ~ P  11.5 
19R7 MAR 21.5  
1OP7 APP 0.s 
19R7 4 0 0  20.5 
l 9 P Z  YAY 0.5 
1 4 R 7  M4Y 10.5 
1942 Y L Y  2 0 - 5  
19P2 r ) & Y  70.5 
1 9 R Z  J W  9.5 
19P7 JUN 19.5 
iw? ADP 10.5 
312.4 -17.7 
372 .5  - 1 L . R  
0.72  13E.5  7.97 194 .5  
0.77 I c 1 . 8  3 .29  200.8 
0.72 114.7 3 .23  233.? 
0.72 200.3. 2.R1 749.3 
0.72 168.0 2-30  717.9 
0.0 0.28 
0.0 C.32 
c.95 150.2 0.0 
C.99 160 .7  0.0 
C . 0 9  1 7 0 . 3  0.7 
~~ 
7?2.3  -11 .4 
3.41.8 -7.7 









4 C . P  





























I?  .2 
0 . R  




- 0 . 1  
70.9 
0.72 21C.4 7.18 265.4 
0.72 272.4 1 .39  2R1.4 
0.0 0.54 
0.0 0.67 
i . c c  i m . 7  0.0 
I.CC i s o . 1  0.0 
i . r c  2co.r 0.0  
1.co 209.5 0.0 
1.C1 719.5 0.0 
0 .71  748.7 0 .47  297 .3  
0.73 264.2 -0.47 319.2 




1 . C 1  729.7 0.0 
1.01 23R.H 0.0 
0.73 295.0 -?.16 344.9 
0.73 311.7 -2.79 0 .7  
0 . 7 3  327 .5  -1 .21  16.5 
0.73 342.3 -3.39 32.3 






1.01 745.4 0.0 
1.c2 258.0 0.0 
1.02 761.6  0.0 
1987 J W  79.5 
lQR2 JUL 9.5  
1987 J U L  19.5 
1 .W 277.1 0.0 
1.02 7P6.6 0.0 
1 . ~ 7  796 .2  0.0 
0.73  15.1 -7.97 64.1 
0.72 31.1 -2.41 80.0 
0.77 47.1 -1.66 96.1 




1 9 P 2  JUL 24.5 
lQS7 4 C G  5.5  
14U7 Al lG 1 8 - E  
1.02 305 .7  0.0 
1 . ~ 1  315.- n.0 
1.01 3 . 2 4 . C  0.0 
1.c1 334.5 0.0 
1.00 754.0 0.0 
1.co 3.7 0." 




0.72 70.3  0.18 128.3 
0.77 95.4 1 - 1 1  144 .4  . . -  
19R7 AUG 7P.5 
1 9 P 2  SFP ?.= 
1187 SEP 17.5 
~ ~ .. . ~ 
0.72  111 .6  1.q6 l h 0 . 7  0.0 1.61 
0.77 144.1 3.14 I S 3 . l  0.0 1.67 
0.72 lh0.4 3.38 209.4 0.0 1.69 
0.72 177.0 2.66 176.9 0.0 1.64 
19R7 CFP 27.5 
1952 O C T  7.5 
1997 n r i  17.5 
1.CP 1 3 . t  0.0 
1.m 7 3 . 5  n.0 
0.72 176.6 ?.34 225.6 
0.77 19?.P 3.04 741.7 
0.0 1.70 
0.0 1.71 . .  ~ ~ .~ ... 707.7  ~. .  ~ ~. 
1982 O C T  27.5 C.SC 71.4 0.0 211.7 -17.7 0.72 70i3.9 2.50 257.8 
1982 Y O V  6.E C.99 43.4 0.0 221.0 -15.9 0.77 774.9 1.77 273.8 





1987 Y O V  26.5 
1982 DEC 6.5  
1937 O F t  16.5 
19R2 0EC 76.5 
1483  JAN 5.5 
19P3 JAN 1 5 . 5  
19R3 JAN 75.5  
10R3 FEP 4.5 
1 9 8 3  F E P  14.5 
l a 8 3  FER 24.5 
19P3 MAP 6 . 5  
19R3 MAP 1 6 . 5  
loa?  MAP 26.5 
1 9 R x  APW =.5 
19P3 APE 15.5 
19P3 APP 25.5 
19R3 M4Y 5.5 
19R3 MAY 15.5 
1 9 a 7  JUN 4.5 
19R3 JUN 14.5  
1987 JUW 74.5 
19P3 JUL 4.5 
1983 JUL 14.5 
1943 JUL 24.5 
19R3 AbG 3.5 
19R3 4UG 13.5 
19P3 ALG 23.5 
IS83 S E P  7.5 
1 9 R 7  CEP 17.5 
1 9 a 3  SFP 27.5 
19R3 nCT 7.5 
1 9 8 3  O C T  12.5 
1 9 8 3  0CT 17.5 
1 4 P 3  N)oV 1.5 
19P3 NOV 11.5 
I Q R ~  M A Y  25.5 
C . S c  63.6 0.0 
c.90 73.7 0.0 
O.SP ~ 3 . c  0 . 0  
o.9e 94.1 0.0 
r . c p  104.2 0.0 
c . 9 ~  124.6 0.0  
c.90 1 7 4 . ~  0.n 
c.99 144.4 c.n 
C . 9 P  114.5  0.0 









377.7 - I= .?  
33h.q  -9.7 
346.7 -5.9 
355.4 -7.0 
4 .6  7 .0  
12 .7  5.8 
27.8 9.6 
?2.2 13.0 
0.73 25h.R -0.03 305 .7  
Q.73 272.6 -0.05 321.6 
0.73 304.2 -7.57 353.1 
0 .73  1 7 0 . 0  -3.04 9.1 
0.73  248.4 - 1 . ~ 1  337.5 
0.73 335.0 -3.34 74.9 
0.73 751 .7  -3.3R 40.7 
0.73 7.7 -3.16 56.6 
0.72 23.6 -2.70 72.5 
0.72 39.6 -7.03 88.5 




0.0 1 .63  
0.0 1.60 
0.0 1.57 
0.0 1 . 5 4  
0.0 1.50 
0.0 1.45 
c .00  165.0 0.0 
1.00 1 ~ 4 . 0  0.0 
0.95 175.0 0.0 
0.72 55.6 -1.20 104.6 
0 .72  71.7 -0.27 120 .7  




I.CO 1 4 4 . ~  n.n 
1.02 204.5 0.0 
1 . C 1  214.4 3.0 
1 . C 1  724.1 0.0 
0.72 104.0 1.58 153.0 
0.72 120.7 7 .36  169 .3  




41.7 16.1 ~ ~ ~ 0.72 157.7 3.30 201.7 0.0 1-04 
? 1 . 4  1P.7 0.72 160.0 3.39 21R.O 0.0 0.96 
61.4 20.8 0.77 185.2 3 - 2 1  234.1 0.0 0.88 
71.6 27.4 0.72 201.3 2.78 250.2 0.0 0.80 
1.01 233 .P  0.0 
1.01 243.4 0.0 
1.0! 253.0 0.0 
I.C7 767.6 fl.l 
1.02 272.1 0.0 
1.07 7P1.6 0.0 
1.02 291.7 0.0 
1.02 3on.7 0.0 
0.72 2 1 7 - 4  2.14 266.3 
0.72 233.4 1.32 282.3 
0.73 244 .3  0.47 298.3 
0.73 265 .2  -0.52 314.2 
0.73 251.0 -1.42 330.0 
0.73 296.P -7.20 1 4 5 . 3  
0.73  312.6 -2.R7 1.6 
0.73 344.3 -3.79 33.3 
0 .73  378.4 -3.23 17.5 
0 .71  0 .2  -3.30 49.1 
81.9 73.2 
92 .3  23.4 
102.7 27.4 
112.9 21.8 
172 .9  20 .0  
132 .7  17 .7  
147.3 14.9 
151.6 11.7 
160.7 P . 1  
169.P 4 - 4  
















1 . ~ 1  310.2 r.0 
1.C1 319.9 0.0 
1.61 329 .5  fl.0 
1.c1 339.1 0.0 
1.01 348.8  0.0 
I.CC 358.6  0.0 
1.CC 18.3 0.0 
1.00 28.7 0.0 
!.GO 8.4 0.0 
0.7' 16.1 -7.95 65.0 
0.72 32.1 -2.37 81.0 




0.72 64.1 -0.72 113.1 
0.77 40.7 0.23 129.7 


















C.99 3R.2 0.0 
c.99 48.7 0.0 
1983 NOV 21.c. c . 9 ~  58.3 0.0 23h.n -10.p 0.77 112.6 2.01 161.6 
lQP7 OEC 1.5 C . C C  68.4 0.0 746.7 -71.7 0.72 128.8 2.69 177 .9  
19R3 DFC 11.5 C.9P 75.5 f l .0 257.6 -23.0 0.72 145.1 =.IC. 194.1  
1993 nFC 21.5 C.9P 85.7 0.0 0 .77  161.3 3.W 210.3 268.6  -23.4 
1984 JAN 0.5 
1984 JAN 10.5  
19R4 J4N 70.= 
19P4 JAN 70.- 
1 9 8 4  FEP 9.5 
19% F F R  19.5 
l a p 4  MAR 0.5 
19R4 MAR 10.5 
19R4 YAP 20.5 
1004 MAP 30.5 
1984 APF! 4.5 
19R4 APP 10.5 
1084 APP 20.5 
19n4 Y4Y 9.5 
19R4 M A Y  19.5 
C.SR 95.9 fl.0 
0.98 109.1 0.0 
C . 5 8  119.3 O.Q 
C.99 179.5  0.0 
C.99 139.6 C.1 
C.9= 140.7 0.0 
0.90 159.P 0.0 
C.SC l69.R 0.0 
1.00 174.7  9.0 
1.CO 189.6 0.0 
279.7  -23.1 
290.7 -77.1 
0 .77 177.6 3 .33  276.5 
0.72 191.7 3.01 242 .7  
0.77 20o.R 2.46 2 5 R . P  
0.72 775.9 1.72 274.R 
0.73 241.5 O.R5 790.R 






r . 7 3  257.7 +.OR 306.7 
@.73 273.5 -1.01 322.6 









8 . 0  






0.73 305.2  -7.56 354 .2  
0 .73  371.0 -3.07 10.0 
I.CO 190.5 n.o 
1 . ~ 0  209.3  1.n 
1.c1 219.0 0.1 
1.01 725.7  0.0 
1.01 731 .3  cl.0 
0.712 336.8 -3.35 25.8 0.0 1.61 
0.73 352.7 -3.17 41.7 0.0 1.65 
0.71 P.6 -3.14 57.6 0.0 1.67 
0.77 24.6 -7.67 73.5 
0.72 40.5 -1.99 89.5 
0.0 1.70 
0.0 1.71 
TABLE 2-3. PLANETARY EPHEMERIDES (Concluded) 
P L A N F T A K Y  FPHEYFR I S  
UFI I C C F h T R l C  F C L I P T I C I P I F A N  FOUINOX O F  D A T E  
FAQW VFNUS 
1) LONG L A T  PAC PFCC P L n N G  L A T  Q A S  OFCS C O I S T  
1.61 7 4 R . 0  
1.02 757 .5  
1.r7 267.1 
n . O  w.7 7 1 . 6  
n.0 76.5 77.9 
1.0 66.5 7 9 . L  
0.0 97.2 2?.3 
0.0 107.5  77.5 
0.77 56 .6  -1.15 105.5 0.0 1.73 ~ ... ~ .~ . 
0.72 77.7 -0.22 171.5 0.0 1 . 7 3  
0.77 105.0 1 .43  154.9 0.0 1.73 
0.0 1.72 
0.72 ~ Q . R  0.73 1 3 7 . ~  0.0 1.74 
1.02 776.6 
1.07 2Q6.7  
1 . w  7 ~ 5 . 7  
0 .77  121.2 7.40 170.7 
0.0 1 1 7 . 1  71.0 .~ .~ 
0.0 1 7 7 . 6  19 .0  0.72 153.7 3 - 3 1  292.7 0.0 1.68 
0.0 1'7.3 1 6 . 4  0.77 169.9 3.39 218.9 0.0 1.65 
0 .3  l4C.7 13.4 7.72 1W.1 3.19 235 .1  0.0 1.62 
0.n 15h.n 10.1 r . 7 2 x 7 . 3  2 . 7 5 2 5 1 . 2  0.0 1.58 
n.77 137 .4  7.97 1R6.5 0.0 1 - 7 0  .. . .. 
1.07 305.7  
1.c1 314.R 
1.01 7?4 .4  
i . r i  334.1 
0.72 ? 1 8 . 7  2 . W  267.3 
3.77 734.3 1.27 283.3 
0.0 1.54 
0.0 1 - 5 0  
0.0 1 - 4 5  
0.0 1.40 
0.0 1.34  





1.c1 7 4 7 . 7  
1.01 252.5 
1.0 165.0  6.4 
0.0 1 7 4 . 0  7.6 
1 . ~ 0  3 . 7  0.0 1 ~ 3 . 9  -1.3 0 . 7 a 7 5 n . z  0 . 2 6 7 9 9 . 2  
1.00 13.1 n.n 192 .0  -?.? q . 7 3  766.1 -0.58 315.1 
1 .m 7 3 . 0  ".a 201.2 -a.o 0 . 7 3 m i . q - 1 . 4 7 3 3 1 . 0  
O.Q 71C.7 -12.5 
2 . 0  7 2 0 . 5  -15.7 
0.0 7 3 0 . ~  - 1 0 . ~ .  
0.0 241.1 -7n.R 
0.0 751 . A  -77.4 
"0 7 6 7 . 0  -73.? 
0.0 2 7 ? . 9  -2?.4 
0.0 7.75.0 -22.7 
0.0 7.35.9 -21.3 
n.0 "06.5 -19.7 
0.0 316.P -1f .5  
o.n 3 7 6 . 7  -13.4 
c.1 336.4  - C . Q  
0.1 745.R 4 . 1  
P.7 355.0 -7.7 
0.0 4.1 1.9 
0.0 12.7  5.7 
O.0 27.4  4.4 
0.0 71.7 12.8 
n.9 41.7 I:.Q 
n.O 60.9 7 ~ . 7  
0.0 50 .9  1P.b 
0.73 797.7 -7.25 946.8 
0 .73 3 1 2 . 6  -2.Rh 2.h 
0.72 329.4 -3.25 18.4  
0 . 7 3  1.1 -3.75 50.1 






r . S P  " 3 . 4  
C . S R  q 3 . 6  
C . Q R  1C7.7 
C.9P l l 3 . C  
C.9P 174.1  
C . 5 0  134.7  
r .90  144.4 
C . 9 C  1'4.6 
c.ac 1 6 4 . 5  
C.Qa 1 7 4 . 5  
i . rn  i ~ b . 4  
1.w 104.3  
1.ri 7 1 3 . ~  
I . C I  232.2 
1.r) 7 4 7 . 9  
1.cc zc4.1  
1.01 773.6 
0.13  17.1 -7.97 66.0 0.0 0.96 
0 .72  32 .0  - 7 . 3 3  57.0 0.0 0.89 
0 .77  49.0 -1.56 Q R . 0  0.0 0.82 
0.72 h5 .1  -0.66 1 1 4 . 1  
1 . 7 2  5 1 . 7  9.79 130.2 
0.0 0.74 
0.0 0.67 
0.77 47.4  1.))  146.4 . .. 0.0 0.60 
0 .77  117.6 2 . M  lh2 .6  0.C 0.52 
0 .77  129.P 7 .73  178.R 0.0 0.45 
0 .77  14f3.1 7 . l R  145.1  0.0 0.39 
0 .72  1 6 2 . 3  3.39 211.9 0.0 0.33 
0.0 0.79 
0.0 0.2q 
0.77 179.5  3.32 277.5 
0.77 134.7  7 - 0 9  7 4 x . h  
0.72 210.P 7.47 259.7 0.0 0.30 
0.77 7 7 6 . 9  1.67 275.5 0.0 0.34 
0 .72  747.R O.P.O 291.7 0.0 0.40 
0 .73  758.7 -0.14 707.7 
0.7? 274.5  -1.06 373.5  
0 .73  700.' -1.00 3 3 q . 4  
0.7:' ?Oh. l  - 7 . w  355.2 
n.7- ~ 2 1 . 9  - 7 . 0 0  1 1 . 1  
0.0 0.47 
0.0 0.55 . ~ .  . 
!. C' 757.5  
!.C7 2h7.! 
1.C7 271.6  
n .0  71.1 72.3 
1.0 0 1 . 4  ? ? . 7  




1.C2 7 P l . l  
1. C7 20'). 7 
1.02 100.7  
1.CI ' C 9 . P  
1.m 1 1 4 . 4  
1.c1 379.0 
1.01 978.6  
1.01  2 4 Q . 3  
1.00 35p.1 
i .nn  7.q  
1 . 0  102 .1  73.0 
n.0 117.4 2 1 . 8  
0.n 172.4  711.1 
0.73 337.8 -1.76 26.R 
0 .77  353.7 -3.37 47.6 
0 .77  25.5 -2.63 74 .5  
9 .77  41.5 -1.94 90.4 
0.77 57.5  -1.09 106 .5  
n.77 7 > . b  -0.16 122.h 
0.79 106.0 1.69 155.7 
0.77 127.2 2.44 171.2 
n.7" 9.6 -3.12 58.5 
n .77  9 q . R  0.79 1w.8 










c.n 152.2 i 7 . p  
p.n 1 4 i . e  I = . O  
I.CP 17.Q 
I.CC 77.7  
r.09 37.7 
0.0 1 9 6 . 4  -7.0 
0.0 7 0 4 . 7  -10 .7  
0.0 715.3 -14.1 
0.72 1 3 9 . 4  7.00 187.5 
0.77 170.0 3.39 219.9 




C.45 47.7  n.0 775.2 -17.1 
0.0 746.1 - 2 1 . 6  
0.0 767.7 - 7 7 . 0  
0.0 7 v . 1  -77.2 
0.0 2 n r . a  -70.4 
0.-  779.5 -1L.7 
0.0 76R.l  - 7 2 . 4  
n.n 770.>  -77.7 
0.0 9 1 1 . 4  -18.0 
0.77 157.1 3.17 2Sb. l  
0.72 217.7 7.71 757. '  
0.77 719 .3  7.05 26R.2 




0.0 1 - 6 9  
0.0 1 .6s  
0.0 1.70 
0.0 1.71 
0.0 1 - 7 1  
0.0 1-71 
C.5C 






C . S F  
c.4c 





7 1 .  n 
a 9 . 7  
4.7.4 
CR. 6 




59 .1  
69.3 
.  . .. ~ 
0.77 751.2 0.30 300.2 
0.77 267 .1  -0.63 316 .1  
@.77 7 P Z . Q  -1.52 331.0 
0.73  29C.7 -2.29 347.7 
0.73 3 1 4 . 5  -2.W 3.5 
0 . 7 1  13C.3 -'.26 1Q.4 
0.73 346.2 -7.39 35.2 
0 . 7 3  2.1 -3.27 51.9 
0.73 1q.o - 7 . ~ 9  67 .0  
0 . 7 7  34.0 -2.29 ~ 2 . 9  
0.77 50.0 -1.51 99.0 
0 .72  66.1 -0.61 I15.Q 
0.72 a2 .2  0.75 131.2 
0.Q 371.5  -15.1 
0.0 34C.R 4 . 1  




n.0 350.1 -4.7 
0.0 750.2 - 0 . 7  
O.n R.+ > . A  
0.0 17.5  7.4 






.00 7 79.7 
.co l R Q . 1  
.c0 l Q ' l . 0  
.cc 7 0 8 . 9  
.01 7 l Q . 5  
.0l Z28.7 
.c1 237 .9  
0.0 36.7 1 4 . 4  n.77 Q R . '  1.27  147.4 0.0 1-50 
0.9  45.R 27.1 0 . 7 7 1 1 4 . 5  2 . 1 0 1 6 3 . 5  0.0 1.46 
0 . 3  65.6 10.1 0.77  13n.R 2.76 !79.8 0.0 1.40 
.01 747.5  
.c2  257.0 
.C7 766.6  
1.0 65.7 71.6 
c.n 75.0  77.8 
0.0 ~ 6 . 3  23.4 
0.77 147.0 9.20 196 .1  
0.72 16'.3 7 . 3 0  212.3 





Sect ion 3 
DIRECT MISSIONS 
One-way d i r e c t  t r a j e c t o r y  da t a  f o r  Mercury missions i n  the  years  1973-1985 a r e  
presented i n  t h i s  sec t ion ,  There i s  a launch opportuni ty  associated with each 
of the conjunctions l i s t e d  i n  Table 2-2, Hence, t he re  a r e  three  (and sometimes 
four)  launch oppor tuni t ies  t o  Mercury i n  a calendar  year.  Generally,  the  f i r s t  
launch opportuni ty  is  optimum ( i n  terms of minimum propuls ive energy required)  
f o r  o r b i t e r  missions,  and the  t h i r d  opportuni ty  i s  optimum f o r  f lyby missions. 
The t h i r d  opportuni ty  usua l ly  y i e l d s  minimum Earth departure  energy t r a j e c t o r i e s  
due t o  a r r i v a l s  occurr ing near  aphel ion a t  low i n c l i n a t i o n ,  The contour cha r t  
da ta  i n  t h i s  handbook have been l i m i t e d  to  the  t h i r d  launch opportuni ty  s ince  
i t  i s  l i k e l y  t h a t  missions t o  Mercury i n  the  immediate f u t u r e  w i l l  be l i m i t e d  
t o  flyby encounters. For re ference  purposes, t r a j e c t o r y  da ta  f o r  the  o the r  
launch oppor tuni t ies  a r e  presented i n  Table 3-1. The t a b l e  conta ins  character-  
i s t i c s  of the  minimum Earth departure  energy AV t r a j e c t o r i e s  f o r  t h e  f i r s t ,  
second, and (where appl icable)  four th  oppor tuni t ies .  I n  t h i s  t a b l e  d is tances  
a r e  given i n  AU, angles  i n  degrees,  excess speeds i n  EMOS, and AV i n  km/sec. 
Mission Charac t e r i s t i c s  
The c h a r a c t e r i s t i c s  of Earth-Mercury missions a r e  e s s e n t i a l l y  repeated a t  13- 
year  i n t e r v a l s  (4750 days). That is, f l i g h t  times and energy requirements f o r  
t he  1973 opportuni ty ,  f o r  example, w i l l  e s s e n t i a l l y  be the  same a s  those occur- 
r i n g  i n  11986, For t h i s  reason, da ta  i s  shown i n  t h i s  handbook f o r  t he  1973- 
1985 cycle.  Within each calendar  year  of t h i s  cycle  the re  a r e  th ree  (and 
occasional ly  four )  launch oppor tuni t ies .  These recur  a t  i n t e r v a l s  of about 
116 days with the  regions of lowest Earth departure  energy occurr ing near the  
d a t e  of i n f e r i o r  conjunction, The f l i g h t  time and energy c h a r a c t e r i s t i c s  of 
each launch opportuni ty  a r e  dependent, p r imar i ly ,  on the  pos i t i on  of Mercury 
a t  a r r i v a l .  Due t o  the  r e l a t i v e l y  l a rge  o r b i t a l  e c c e n t r i c i t y  (0.206) , i nc l ina -  
t i o n  (7.0°), and mean motion (4,0°1day) of Mercury's o r b i t ,  t h i s  dependence i s  
f a r  more pronounced f o r  missions t o  Mercury than i t  i s  f o r  most s o l a r  system 
t a rge t s .  
An es t imat ion  of the  e f f e c t s  of e c c e n t r i c i t y  can be obtained by comparing the  
departure  and a r r i v a l  excess speeds f o r  Hohmann t r a n s f e r s  t o  Mercury's aphelion 
and per ihe l ion :  
t o  aphelion: 0.02 EMOS departure ,  0.405 EMOS arrival 




Assuming t h a t  the  a r r i v a l  AV a t  Mercury is  e s s e n t i a l l y  equal t o  the  excess 
speed (due t o  the  small mass of Mercury) and t h a t  the  Earth departure  AV f o r  
a r r i v a l  when Mercury i s  a t  aphelion and pe r ihe l ion  is  r e spec t ive ly ,  4.8 km/sec 
and 6,7 km/sec, two f a c t s  a r e  evident.  Ar r iva l  should be a t  aphel ion t o  mini- 
mize the  departure  A V  f o r  f lyby  missions t o  Mercury. On the  o the r  hand, i f  
t he  mission i s  an  o r b i t e r ,  then a r r i v a l  should occur when Mercury i s  a t  pe r i -  
he l ion  s ince  t h i s  minimizes the  t o t a l  AV requirement. The d i f f e rence  between 
departure  AV's is  about 1.9 km/sec ( i n  favor  of aphelion) and the  d i f f e rence  
between t o t a l  AV's is  about 2.7 km/sec ( i n  favor of pe r ihe l ion  a r r i v a l ) .  I n  
r e a l i t y ,  Hohmann t r a n s f e r s  a r e  poss ib l e  only t o  the  nodes of Mercury's o r b i t ;  
however, these  a r e  r e l a t i v e l y  near the  apsides  and the  r e s u l t s  above a r e  s t i l l  
va l id .  
An unambiguous example of t he  e f f e c t s  of Mercury's o r b i t  i n c l i n a t i o n  on depar- 
t u r e  energy i s  d i f f i c u l t  t o  obtain.  
by determining the  change i n  excess speed required t o  r o t a t e  some spec i f i ed  
h e l i o c e n t r i c  ve loc i ty  from coincidence with the  Ear th ' s  ve loc i ty  t o  a des i red  
inc l ina t ion .  This change i n  excess speed i s  g r e a t e s t  f o r  t he  lower energy 
t r a j e c t o r i e s .  The e f f e c t  of i n c l i n a t i o n  is  s i g n i f i c a n t  because the  d a t e  of 
An es t imat ion  of the  e f f e c t s  can be made 
a r r i v a l  
d a t e  of 
This is  
be low . 
d a t e  of 
corresponding t o  the  minimum departure  energy f a l l s  very near  the  
nodal c ross ing  €or  the  launch oppor tuni t ies  included i n  t h i s  handbook. 
no t  necessar i ly  the  case  f o r  a l l  o the r  oppor tuni t ies ,  a s  explained 
On the  average, t he  d i f f e rence  between the  nodal c ross ing  d a t e  and the  
minimum departure  energy i s  about 2 days (with a maximum of about 4 
days) f o r  the  13 year ly  launch oppor tuni t ies  presented i n  t h i s  handbook. 
Another example of t he  e f f e c t s  of e c c e n t r i c i t y  and i n c l i n a t i o n  can be seen i n  
Figure 3-1. This is  a p l o t  of the  h e l i o c e n t r i c  longi tude and d i s t ance  from 
the  Sun of Mercury a t  a r r i v a l  f o r  t he  minimum energy t r a j e c t o r i e s  of t he  launch 
oppor tuni t ies  of each calendar  year  from 1973 through 1985. The missions a r e  
numbered consecut ively from 1 t o  13 with 1 corresponding t o  1973, 2 t o  1974, 
etc. Clear ly  i l l u s t r a t e d  on t h i s  f i g u r e  is  the  c l u s t e r i n g  of t h e  a r r i v a l s  of 
the  t h i r d  launch opportuni ty  near the  descending node,U 
exception of t he  a r r i v a l s  near  the  ascending node,Rv,  - there  i s  a l a rge  angular  
range of Mercury pos i t i on  wi th  no minimum energy t r a j e c t o r i e s .  
to  about looo on e i t h e r  s i d e  of t he  ascending node. 
r e l a t ed  to  Mercury's e c c e n t r i c i t y  and inc l ina t ion .  
t e r i s t i c ,  a s  can be seen i n  the  pos i t i ons  of Mercury, i s  a lower order  cyc le  
Also, with the  \I" 
This extends 
Both of these f a c t o r s  a r e  
Another i n t e r e s t i n g  charac- 
35 
36 
of about 6 years length which is  a rough r epe t i t i on  of the planetary posit ions 
(but not a s  exact a s  the 13-year cycle), 
Considering only the t r a j ec to r i e s  associated with the f i r s t  launch opportunity 
of each year, the location of Earth i n  1973 and 1974 is  near the descending 
node of Mercury. 
ascending node. The bias  is  i n  favor of t ransfer  t o  the node a t  low inclina- 
t ion a s  opposed to  the normally more favorable energy requirement associated 
with t ransfer  t o  a s l i g h t l y  larger radius a t  higher inclination. 
moves i n  the succeeding years of the lower order 6-year cycle, t h e  location of 
Mercury a t  a r r i v a l  fo r  minimum energy missions moves toward aphelion. The 
charac te r i s t ics  of the avai lable  t ransfer  t r a j ec to r i e s  a re  such t h a t  the e f f ec t  
of eccentr ic i ty  (i-e.,  larger  radius a t  a r r iva l )  on departure energy require- 
ments dominates any advantage of a t ransfer  t o  the descending node which i s  
near perihelion. 
This provides the opportunity fo r  near 180° t ransfers  t o  the 
As Earth 
For t r a j ec to r i e s  i n  the second yearly launch opportunity the s i t ua t ion  is much 
the same a s  i t  i s  fo r  the f i r s t  except tha t  the order is  reversed. The minimum 
energy t r a j ec to r i e s  during the f i r s t  four years of the lower order 6-year 
cycle a re  characterized by a r r i v a l  a t  Mercury a t  r e l a t ive ly  large radius values 
(but away from aphelion) and (for  some cases) high la t i tudes ,  However, fo r  
the f i f t h  and s i x  years, a r r i v a l  occurs a t  the ascending node. This i s  again 
a r e su l t  of the energy advantage gained by sh i f t i ng  to  a t ransfer  t o  the node 
a s  opposed t o  t ransfer  t o  a s l i gh t ly  larger  radius a t  a high la t i tude.  
The location of Earth fo r  minimum energy departure i n  the third yearly launch 
opportunity is  near the ascending node of Mercury. This would normally cause 
the minimum energy t r a j ec to r i e s  t o  a r r ive  near Mercury's aphelion. 
instead of spreading out over the region near aphelion, the a r r i v a l  locations 
cluster near the descending node. This seems t o  be the r e s u l t  of two factors  
discussed e a r l i e r :  
However, 
1, the t r a j ec to r i e s  of lowest departure energy a r r ive  near 
2. the e f f ec t  of Mercury a r r i v a l  l a t i t ude  (i.e. t ransfer  
aphelion; and 
incl inat ion)  i s  greatest  f o r  the lowest energy t ra -  
jector ies .  
Thus, the location of Mercury's descending node near aphelion would a c t  t o  
produce a pronounced bias  f o r  the minimum departure energy t r a j ec to r i e s  t o  
a r r ive  near the descending node. For opportunities i n  the l a t t e r  pa r t  of 
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t h e  6-year cycle, the clockwise progression of a r r i v a l  locations would normally 
s h i f t  the a r r i v a l  toward smaller r a d i i ,  increased incl inat ion,  and higher de- 
parture energies. However, the energy advantages of the nodal t ransfer  a re  
s t i l l  su f f i c i en t  t o  prevent any s igni f icant  s h i f t  and the a r r i v a l  locations 
remain near the node, 
A fourth launch opportunity occurs i n  1978 and 1984, Mercury i s  near the des- 
cending node a t  a r r i v a l  so tha t  t h i s  launch opportunity i s  best  f o r  flyby m i s -  
s ions a s  opposed to  o rb i t e r  missions, 
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EarthoMercury Mission Contour Charts 
The contour char ts ,  Figures 3-2 through 3-14, provide the means t o  ascer ta in  
regions of i n t e re s t  within a par t icu lar  launch opportunity and to  determine 
the gross var ia t ions of energy requirements a s  a function of launch year. The 
charts  show contours of constant Earth departure and Mercury a r r i v a l  excess 
speed (normalized t o  0.1 Earth 's  mean o r b i t a l  speed) a s  a function of the date 
of Earth departure and Mercury a r r iva l .  
of points f o r  which the Earth longitude/Mercury longitude d i f f e r  by 180O) is  
denoted by the heavy so l id  l i ne  running diagonally up each chart. The small 
c i r c l e  tha t  appears on t h i s  l i n e  i n  each launch opportunity indicates  the 
date  of nodal crossing by Mercury, ioe., the date  on which Mercury penetrates 
the e c l i p t i c  plane. 
Earth departure window i s  given i n  the legend a t  the top of each curve. 
The 180' t ransfer  ridge (the locus 
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Venus swingby t ra jec tory  data a r e  presented graphically i n  t h i s  sect ion fo r  the 
1973-1985 period. 
case, and were selected i n  order t o  be consistent with the d i r ec t  mission data 
i n  t h i s  handbook. There a re  a t o t a l  of seven charts ,  each accompanied by a 
short  explanatory text.  A l l  Earth-Venus launch opportunities i n  the period 
1973-1985 a re  included with the exception of 1977. 
the small region of unpowered solut ions i n  the 1977 opportunity requires very 
high Earth departure excess speed (above 0.5 EMOS).* 
of constant Earth departure hyperbolic excess speed, Mercury a r r i v a l  excess 
speed, Venus per iapsis  radius, date  of swingby, and Venus encounter AV. 
These years do not represent a cycle a s  i n  the d i r ec t  mission 
It i s  not included because 
Each chart  shows contours 
Mission Character is t ics  
The r e l a t ive ly  large departure energy requirements associated with d i rec t  Earth- 
Mercury missions can be reduced by employing a swingby of Venus. To a t t a i n  t h i s  
reduction, the Earth departure and Venus a r r i v a l  windows fo r  the swingby missions 
must coincide with the regions of low energy direct  Earth-Venus t ransfers .  These 
occur a t  in te rva ls  of about 19.2 months (the Earth-Venus synodic period) with an 
8-year cycle of synodic periods. 
ated with direct  t r a j ec to r i e s  t o  Venus range from 0.08 EMOS (6.0 km2/sec2) to  
0.10 EMOS (8.5 km2/ sec2), depending on the par t icu lar  launch opportunity. 
these values are  compared with the minimum value f o r  direct  t r a j ec to r i e s  t o  
Mercury, 0.21 EMOS (40 km2/sec2), i t  can be seen tha t  the poten t ia l  improvement 
offered by the swingby mode is very s ignif icant .  Whether or  not these advan- 
tages can be obtained depends primarily upon two factors :  
requirement and turn angle constraint  a t  Venus. 
The absolute minimum departure energy associ- 
I f  
the energy match 
Since the so l e  e f f ec t  of the swingby encounter is  assumed t o  be the ro ta t ion  of 
the spacecraft 's  hyperbolic excess veloci ty ,  the magnitude of t h i s  veloci ty  be- 
fore  and a f t e r  encounter must be the same f o r  swingby t o  occur. This condition 
can usually be a t ta ined  i f  no constraints  a r e  put upon the se lec t ion  of the 
swingby date. However, there i s  an absolute lower l i m i t  on a r r i v a l  excess speed 
For reference, however, approximate dates defining t h i s  region a r e  l i s t e d  below: 
Earth departure 
Venus passage 
Mercury a r r i v a l  
2442900 - 2443150 
2443100 - 2443200 
2443140 - 2443240 
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a t  Venus below which t ransfers  t o  Mercury a re  no longer possible. The exact 
value depends upon the launch opportunity; an estimate can be made by determin- 
ing the excess speed requirements.for Hohmann t ransfers  from Venus to  Mercury. 
These values a re  0.13 EMOS and 0.27 EMOS f o r  t ransfers  from Venus to  Mercury, 
arr iving a t ,  respectively,  aphelion and perihelion, (For comparison, the mini- 
mum Venus a r r i v a l  excess speed fo r  an Earth-Venus Hohmann t ransfer  i s  0,09 EMOS.) 
Probably some Earth-Venus t r a j ec to r i e s  i n  every launch opportunity w i l l  f a l l  
below the minimum value of a r r i v a l  excess speed necessary t o  t ransfer  from 
Venus t o  Mercury. Since such low Venus a r r i v a l  excess speeds a re  a l l  generally 
associated with low departure energy requirements, some desirable missions w i l l  
be eliminated from consideration. 
t ion of Mercury a t  a r r i v a l ,  and swingby t r a j ec to r i e s  a r r iv ing  a t  Mercury near 
i t s  perihelion w i l l  be affected the most. 
However, t h i s  e f f ec t  depends upon the loca- 
I n  addition t o  the excess speed constraint ,  the turn angle a t  Venus i s  constrained 
since the turn  angle i n  conjunction with the excess speed determines the periap- 
sis radius of the encounter t ra jectory.  For Venus swingbys to  Mercury the 
prac t ica l  upper l i m i t  on the turn angle i s  about 95O. That is, any turn angle 
requirement larger  than t h i s  value cannot be made without impacting the planet 
(or resor t ing t o  e i t h e r  a powered o r  atmospheric braking maneuver). 
encounter excess speed is increased, the maximum possible turn angle rapidly 
decreases a s  i l l u s t r a t e d  i n  Figure 2-2 i n  Section 2. The re l a t ive ly  small 
capabi l i ty  of Venus t o  turn (perturb) an in te rsec t ing  t ra jec tory  severely l i m i t s  
the number of Earth-Venus t ransfers  which can be a l te red  to  encounter Mercury. 
Therefore, many of the t r a j ec to r i e s  which s a t i s f y  the energy match requirement 
s t i l l  do not provide pract icable  missions t o  Mercury because the encounter t ra -  
jectory at: Venus would have t o  pass beneath the surface to  achieve the required 
turn. Since some of these missions a re  otherwise desirable,  a powered maneuver 
may be employed t o  increase the per iapsis  radius. 
maneuver a r e  included i n  the contour char ts  i n  t h i s  sect ion and i n  the computer 
data i n  Section 6.  
encounter t r a j ec to r i e s  which would normally have per iapsis  r a d i i  less than 1.05 
Venus rad i i .  It was assumed tha t  per iapsis  equal t o  o r  greater  than 1.05 r a d i i  
would be unaffected by the atmosphere of Venus and therefore require  no propul- 
s ive  AV a t  encounter. The method of determining the encounter AV, although not 
optimum, i s  straightforward and y ie lds  r e su l t s  which a re  generally indicat ive 
of the optimized propulsive requirements. It assumes tha t  the or ig ina l ,  
As the 
The e f f ec t s  of a powered 
Data f o r  the powered maneuvers a re  shown only f o r  those 
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impacting t ransfer  is adjusted t o  pass the planet a t  1,05 r a d i i  while keeping 
the encounter excess speed the same, 
is  not changed, the increase i n  per iapsis  has the e f f ec t  of decreasing the turn 
angle. 
the outbound leg, i t s  asymptote d i rec t ion  w i l l  be i n  e r ro r  by an amount equal 
t o  the difference between the turn angle of the or ig ina l ,  unperturbed encounter 
and the turn angle of the ac tua l  encounter passing a t  1.05 rad i i .  The encounter 
AV then consis ts  of the veloci ty  change required t o  ro t a t e  the asymptote through 
th i s  angular difference: 
Since the magnitude of the excess veloci ty  
When the spacecraft  has reached i n f i n i t y  ( r e l a t ive  to  the planet) on 
A V  = 2 V, s i n  (AK/2) 
where V, is the excess speed and AK is the required angular difference. 
t h i s  AV is  greater  than 1000 m/sec, the data is  nei ther  printed i n  the tabular 
data nor shown i n  the contour charts. 
When 
The contour char ts  i n  t h i s  sect ion i l l u s t r a t e  t ha t  the powered swingby mode is 
not par t icu lar ly  e f fec t ive  i n  extending the Mercury a r r i v a l  period. 
other hand, although the nonlinear r e l a t ion  between encounter A V  and departure 
date r e s u l t s  i n  a rapid rise i n  AV requirements, the Earth departure period 
can be increased moderately. Also, i n  some launch opportunities (1975, 1980, 
and 1983), a favorable tradeoff may be possible between Earth departure AV and 
encounter AVO This is  a more s igni f icant  advantage of the powered mode than 
simply increasing the departure period, 
On the 
56 
Earth-Venus-Mercury Mission Contour Chartsa 
and Venus 
should be 
scale  was 
I n  prepar 
encounter AVa A shor t  
noted tha t  because the 
not used. 
The contour char ts  show contours of constant Earth departure hyperbolic excess 
speed, Mercury a r r i v a l  excess speed, Venus per iapsis  radius, date of swingby, 
explanatory t ex t  accompanies each chart. It 
swingby regions a re  a l l  d i f fe ren t ,  a uniform 
ng these charts  the f o  lowing general constraints  were applied: 
1. Only those regions which contained unpowered 
encounters were included. I n  two cases, 1978 
and 1980, an addi t ional  (powered only) region 
was included with the basic unpowered region. 
Only pa r t  of some unpowered regions were shown 
due to  long t r i p  times and departure speeds 
above 0,6  EMOS. 
Contours were terminated beyond the 1000 m/sec 
encounter AV contour. 
2. 
3. 
380-461 0 - 70 - 5 
57 
1973 SWINGBY 
The unpowered swingby oppor tuni t ies  i n  1973 a r e  composed of only Type I Earth- 
Venus, Type I Venus-Mercury h e l i o c e n t r i c  t r a n s f e r  t r a j e c t o r i e s ,  The approach 
t o  Venus i s  from the  darkside with p e r i a p s i s  over the  l i g h t s i d e ,  genera l ly  
wi th in  20 degrees of the  terminator.  
The unpowered missions a r e  approximately centered on the  region of lowest Earth 
departure  excess speed. 
which the  departure  excess speed i s  0.2 EMOS or  less. 
swingby mode i t  i s  apparent t h a t  i t  is not  an e f f e c t i v e  method of  extending 
e i t h e r  t he  Earth departure  period o r  t he  Mercury a r r i v a l  period, 
There is a launch per iod of approximately 90 days f o r  
Considering the  powered 
A t  Earth departure  dates e a r l i e r  than about 41935 and Mercury a r r i v a l  da tes  
l a t e r  than 42145, a Venus encounter excess speed match is not  poss ib l e  and, 
a s  a r e s u l t ,  ne i the r  a r e  swingbys under the  c o n s t r a i n t s  appl ied i n  t h i s  hand- 
book. The e f f e c t  of t h i s  is seen i n  the  abrupt  terminat ion of some of the  
contours i n  the  region of the  da t e s  ind ica ted  above. 
There is another  region of Type I - Type I swingbys ava i l ab le  bu t  not  shown 
on the  char t .  
and the  maximum a r r i v a l  per iod i s  about 4 days, These t r a j e c t o r i e s ,  although 
of the  same type, a r e  of a d i f f e r e n t  c l a s s  than those shown on the  contour 
char t .  
Mercury d a t e  42146 and is  s l i g h t l y  ou t s ide  the  energy match boundary of the  
primary region. Data on t h i s  a l t e r n a t e  region is  included i n  the  tabular  da ta  
i n  Sec t ion  6 .  
The maximum departure  per iod of t h i s  region is  about 9 days 



















- N t 
59 
1975 SWINGBY 
The unpowered swingby oppor tun i t i e s  in 1975 are composed of only Type I Earth- 
Venus, Type I1 Venus-Mercury h e l i o c e n t r i c  t r a n s f e r  t r a j e c t o r i e s .  
approach t o  Venus is from the  darkside wi th  p e r i a p s i s  over the  l i g h t s i d e ,  
general ly  wi th in  20 degrees of the  terminator.  
The most s i g n i f i c a n t  f ea tu re  of missions i n  t h i s  launch opportuni ty  is  the  
l imited launch and a r r i v a l  per iods which a r e  ava i lab le .  
period i s  about 45 days i n  length and the  Mercury a r r i v a l  per iod i s  about 8 
days (maximum) f o r  unpowered swingbys. I n  addi t ion ,  the  encounter period a t  
Venus is only about 5 days. The depar ture  excess speed requirements f o r  the 
unpowered swingbys a r e  l e s s  than those of d i r e c t  missions i n  the  same time 
period , 
The 
The Ear th  departure  
I n  t h i s  launch opportuni ty  the  powered swingby mode i s  very e f f i cac ious ,  As 
can be seen, both the  departure  period and the  a r r i v a l  period can be increased;  
the  amount of increase  depending, of course, on the  upper l i m i t  s e t  on the  
encounter AV* 
with departure  energy requirements less than those assoc ia ted  wi th  unpowered 
swingbys e 




In  1978 unpowered swingby opportunities are composed of Type I EarthoVenus, 
Type I Venus-Mercury he l iocent r ic  t r a j e c t o r i e s r  These missions occur i n  the 
lower of the two regions shown on the contour chart .  The upper region which 
begins a t  a r r i v a l  dates around 43877, exhibi ts  no unpowered swingbys ( tha t  is, 
a l l  encounter per iapsis  r a d i i  a r e  less than 1.05 rad i i ) .  However, the region 
was included since the powered encounter requirements a re  low and the departure 
excess speeds a re  less than 0.25 EMOS. This region is  composed of Type I Earth- 
Venus/Type I1 Venus-Mercury hel iocentr ic  legs. 
contour chart  approach Venus from the darkside and have l ights ide periapses. 
Both mission types on t h i s  
Considering the Type I - Type I missions, the chart  i l l u s t r a t e s  tha t  the 
region of unpowered swingbys i s  very extensive. The range of per iapsis  r a d i i  
is from 1.05 t o  s l i g h t l y  more than 3.0 rad i i .  
bounded by the 0.2 EMOS contour is  about 80 days. 
is  rather  short  considering the length of the departure and a r r i v a l  periods; 
the encounters span about 15 days a t  Venus. The powered encounter mode fo r  
these missions i s  not e f fec t ive  i n  s ign i f icant ly  extending e i t h e r  the departure 
period o r  the arrival. period. The termination of data f o r  these missions a t  
Mercury a r r i v a l  dates greater  than 43875 is caused by the lack of an energy 
match a t  Venus encounter. 
e a r l i e r  than about 43630. 
The maximum Earth launch period 
The swingby encounter period 
A similar  e f f ec t  occurs for  Earth departure dates 
The Type I - Type I1 missions a re  characterized by a ra ther  short  departure 
period (within the bounds of p rac t i ca l  encounter AV considerations) and depar- 
t u r e  energy requirements tha t  o f f e r  no advantage over those of the Type I - 
Type I missions. The contours terminate a t  departure dates e a r l i e r  than 
about 43630 due t o  the lack of an encounter energy match. 
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The 1980 opportunity i s  composed of two d i s t i n c t  regions i n  which unpowered 
swingbys a re  possible. The most extensive of these, occurring between depar- 
ture  dates 44110 and 44270, is  composed of Qpe I1 Earth-Venus, Type I1 Venus- 
Mercury t ransfer  t r a j ec to r i e s ,  The second, much smaller region of unpowered 
swingbys, occurs between departure dates 44350 and 44390. 
Type I Earth-Venus, Type I1 Venus-Mercury t ransfers .  I n  addition to  these 
unpowered regions, a th i rd  region containing only powered swingbys is included 
on the chart .  
Type 11 - Type I hel iocentr ic  transfers.  Approach t o  Venus is  from the  l igh t -  
s i d e  f o r  a l l  three mission types, with the per iapsis  point generally occurring 
i n  the region of the terminator. 
These missions have 
This region l ies between 44230 and 44350 and i s  composed of 
The Type I1 - Type I1 region, although extensive, is  characterized by r e l a t ive ly  
high Earth departure excess speeds. 
order of magnitude a s  those fo r  d i rec t  missions i n  the same launch year. 
The departure requirements a re  of the same 
The Type I - Type I1 region exhibi ts  a very small region of unpowered swingbys. 
The departure period a t  Earth i s  less than 10 days. In addition, the departure 
excess speeds, l i k e  those of the Type I1 - Type I1 region, a r e  essent ia l ly  the 
same a s  those of the d i r ec t  missions avai lable  i n  th i s  t i m e  period. 
The powered encounter mode is  moderately e f fec t ive  i n  extending the departure 
and a r r i v a l  periods i n  the two regions d iscussed  above. However, no s igni f icant  
reduction i n  departure energy requirements can be obtained. 
Perhaps the most in te res t ing  region is the powered-only Type 11 - Type I region. 
Although encounter AV requirements a re  generally large,  the Earth departure 
excess speed requirements a r e  less than O m 1  EMOS over a portion of the region. 
The Earth departure period fo r  which the excess speed is  less than Om2 EMOS is  
about 90 days. 
The encounter energy match requLrement causes the contours associated with the 
Type I1 - Type I1 region t o  terminate between 44190 and 44230 f o r  ear ly  Mercury 
a r r i v a l  dates, A s imi la r  e f f ec t  terminates the 5 p e  I - Type I1 contours around 
the a r r i v a l  dates 44585 - 44590, The Type I1 - Type I region a l s o  terminates 
near departure date  44350 due t o  the energy match requirement. 
is  another c l a s s  of missions of t h i s  type which exist f o r  departure dates 
beginning about 44350 and extending toward l a t e r  departures. 
shown since encounter A V  requirements a re  excessive. 
However, there 






















There a re  two regions of unpowered swingbys i n  the 1982 opportunity. The 
largest  of these, fo r  which unpowered missions e x i s t  across the en t i r e  departure 
period on the chart ,  is composed of Type I1 Earth-Venus, Type 11 Venus-Mercury 
hel iocentr ic  t ransfer  legs. The second, a considerably smaller region, i s  com- 
posed of Type I1 Earth-Venus, Type I Venus-Mercury t ransfer  t ra jec tor ies .  
Both mission types a re  characterized by l ights ide approaches t o  Venus and 
darkside periapses. 
the terminator. 
The per iapsis  point i s  generally within 20 degrees of 
The Type I1 - Type I1 region is  the most extensive unpowered swingby region 
available i n  the 1973-1985 t i m e  period. The region extends beyond the e a r l i e s t  
departure date  shown on the contour chart  fo r  a period of about 80 days. These 
ear ly  departures a r e  not included on the chart  because the Earth departure 
excess speeds a re  i n  excess of 0.5 EMOS. 
tour char t ,  the departure period between about 44950 and 45080 exhibi ts  depar- 
t u r e  excess speeds l e s s  than those required for  d i r ec t  missions i n  t h i s  launch 
year, 
t o  more than 2.0 rad i i .  
Within the region shown on the con- 
The range of per iapsis  r a d i i  f o r  these par t icu lar  missions extends up 
The Type I1 - Type I region is  much smaller than the Type I1 - Type I1 region. 
There is, however, an Earth departure period of about 60 days f o r  which depar- 
ture  excess speeds a re  less than those of direct  missions. This period l i e s  
between about 44990 and 45050. 
t h i s  launch period is  about 10 days, It should be noted tha t  the Mercury 
a r r i v a l  excess speeds f o r  Type I1 . Type I missions a re  high: i n  excess of 
0.6 EMOS f o r  a l l  unpowered and powered t r a j ec to r i e s  i n  the region. 
The Mercury a r r i v a l  period associated w i t h  
The powered Venus encounters f o r  both the Type I1 - Type 11 and Type I1 - Type I 
regions provide a moderate increase i n  departure period. However, the powered 
mode does not make possible any decrease i n  departure energy requirements i n  
e i the r  of these regions. 
There is  an energy match boundary which a f f ec t s  both regions, 
l i e s  along the diagonal s t r i p  which separates the two regions. This energy 
match boundary produces the termination of the contours i n  the area noted. 
There i s  a l so  an energy match boundary i n  the region of departure date  45050, 
a r r i v a l  date  45285 i n  the Type I1 - Type I region. 




The unpowered swingby missions i n  t h i s  launch oppor tuni ty  a r e  composed of 
Type I Earth-Venus, Type I Venus-Mercury t r a j e c t o r i e s  ( t h e  lower region)  and 
Type I Earth-Venus, Type 11 Venus-Mercury t r a j e c t o r i e s  ( t h e  upper region).  
Both miss ion  types a r e  cha rac t e r i zed  by a darks ide  approach t o  Venus and a 
l i g h t s i d e  p e r i a p s i s .  The p e r i a p s i s  i s  gene ra l ly  w i t h i n  20 degrees  of t he  
terminator .  
The unpowered swingby r eg ions  of both mission types e x h i b i t  s h o r t  depa r tu re  
and a r r i v a l  per iods.  From t h i s  s t andpo in t  t h e  Type I - Type I1 reg ion  i s  t h e  
most favorable ,  having a n  Ear th  depa r tu re  per iod  of about 55 days and an  a r r i v a l  
per iod of about  10 days. I n  a d d i t i o n ,  t he  Type I - Type I1 reg ion  has  p e r i a p s i s  
r a d i i  g r e a t e r  than  1.3 r a d i i ,  compared t o  s l i g h t l y  more than 1.1 f o r  t h e  Type I - 
Type I region.  
The Ear th  depa r tu re  excess  speeds a s soc ia t ed  wi th  t h e  unpowered swingbys of 
both r eg ions  a r e  a t  b e s t  on ly  s l i g h t l y  b e t t e r  than  t n e  requirements f o r  d i r e c t  
missions i n  t h i s  launch opportuni ty .  A powered maneuver can be used t o  decrease  
t h e  depa r tu re  energy requirements i n  both reg ions  and, i n  add i t ion ,  cons iderably  
inc rease  t h e  Ear th  depa r tu re  per iod.  A s  was t h e  case  i n  1980, however, t he  
improvement i n  depar ture  excess  speed obta ined  wi th  the  powered swingby i s  
gene ra l ly  i n s u f f i c i e n t  t o  o f f s e t  t h e  inc rease  i n  encounter  AV which occurs.  
Although i t  has no d i r e c t  e f f e c t  on t h e  contour  c h a r t ,  i t  should be noted 
t h a t  a n  encounter  energy match boundary occurs  f o r  t h e  Type I - Type I reg ion  















The two unpowered swingby regions i n  the 1985 opportunity consist  of Type I1 
Earth-Venus, Type I Venus-Mercury missions ( the lower region) and Type I1 
Earth-Venus, Type 11 Venus-Mercury missions (the upper region). Both regions 
a re  characterized by a l igh ts ide  approach to  Venus and a darkside periapsis,  
The per iapsis  i s  generally within 20 degrees of the terminator. 
The Type I1 - Type I region extends beyond the e a r l i e s t  departure date  on the 
contour char t  by about 70 days. 
excess speeds a r e  r e l a t ive ly  high and provide no advantage over d i r ec t  mission 
requirements. 
excess speed requirements fo r  unpowered swingbys a re  less than those of d i rec t  
missions. This period extends from around 46170 t o  46200. For t h i s  mission 
type the powered swingby mode makes possible an extension of the departure 
period and a decrease i n  departure energy requirements. 
This region is  not shown since Earth departure 
A launch period of about 30 days ex i s t s  fo r  which departure 
The unpowered Type 11 - Type I1 region i s  characterized by a r e l a t ive ly  short  
departure and a r r i v a l  period. The departure excess speeds a r e  r e l a t ive ly  low 
with a period of about 50 days fo r  which departure energy requirements a re  
less  than those fo r  d i r ec t  t r ips .  
Type I1 regions, the larger  of which is  not shown. The larger  region l i e s  
approximately between the departure dates 45900 and 46100 and i s  not shown 
because the departure excess speeds a re  s ign i f icant ly  larger  and the mission 
durations a re  considerably longer than those i n  the region shown, These two 
regions a r e  encompassed by the encounter AV contours. This r e s u l t s  i n  a con- 
siderable extension of the departure period of the region shown i n  the contour 
chart. 
This region is  one of a pa i r  of Type I1 - 
The data fo r  the Type I1 - Type I1 region is  terminated by an encounter energy 








Sect ion 5 
TABULAR TRAJECTORY DATA FOR DIRECT TRAJECTORIES TO MERCURY 
In t roduct ion  
The t r a j e c t o r y  da ta  a r e  presented chronological ly  and a r e  organized by holding 
the  a r r i v a l  da t e  cons tan t  while varying the  Earth departure  d a t e  i n  increments 
of 10 days, Upon completion of t h e  spec i f i ed  range of Earth departure  da tes ,  
the  a r r i v a l  da t e  is incremented by 2 days and the  range of departure  da tes  is 
repeated, The range of departure  and a r r i v a l  da t e s  a r e  given i n  Table 5-1 f o r  
each launch opportunity.  The da te s  a r e  se lec ted  t o  include the  most des i r ab le  
region i n  terms of Earth departure  excess speed and f l i g h t  t i m e .  The e a r l i e s t  
Mercury a r r i v a l  da t e  and l a t e s t  Earth departure  da t e  a r e  chosen t o  include the  
0.4 EMOS Earth depar ture  excess speed contour. 
time t r a j e c t o r i e s  the  e a r l i e s t  Earth departure  d a t e  and l a t e s t  Mercury a r r i v a l  
da t e  a r e  chosen to  include only the  0.35 EMOS and 0.3 EMOS contours respec t ive ly .  
To el iminate  the  long f l i g h t  
TABLE 5- 1 
















41960 - 42060 
42310 - 42410 
42660 - 42760 
43010 - 43110 
43360 - 43460 
43720 - 43820 
44160 - 44260 
44510 - 44610 
44860 - 44960 
45210 - 45310 
45560 - 45660 
45920 - 46010 
46360 - 46470 
~ 
Mercury Arriva 1 
Date 
42106 - 42154 
42456 - 42504 
42804 - 42854 
43154 - 43200 
43500 - 43544 
43850 - 43894 
44308 - 44350 
44656 - 44700 
45004 - 45052 
45354 - 45402 
45704 - 45750 
46054 . 46100 
46510 - 46556 
There a r e  two l i n e s  of p r i n t  f o r  each t r a j e c t o r y  (departure  d a t e l a r r i v a l  da t e  
pa i r ) ,  
departure  and a r r i v a l ,  The next 18 columns of the  f i r s t  l i n e  can be divided 
I n  the  f i r s t  l i n e  the two lef tmost  columns contain t h e  d a t e s  of 
72 
i n t o  three  groups: 
t i n e n t  t o  the  h e l i o c e n t r i c  phase of the  mission, and s i x  columns r e l a t e d  t o  
a r r i v a l  a t  the  t a r g e t  p lane t .  The second l i n e  of p r i n t  contains ,  respec t ive ly ,  
the  AV requirements f o r  departure  and a r r i v a l ,  the  t o t a l  AV requirement, the  
h e l i o c e n t r i c  t r a n s f e r  t r a j e c t o r y  type, and four parameters def in ing  condi t ions 
a t  a r r i v a l .  The value computed f o r  the  a r r i v a l  AV i s  f o r  en t ry  i n t o  a 1000-kxn 
c i r c u l a r  o r b i t ,  The a l t i t u d e  se lec ted  f o r  t h i s  o r b i t ,  while necessar i ly  some- 
what a r b i t r a r y ,  i s  assumed t o  be r ep resen ta t ive  of nondecaying o r b i t s .  Note 
again t h a t  even though we include a r r i v a l  AV i n  the  da ta  these oppor tuni t ies  
a r e  not genera l ly  minimum energy f o r  o r b i t e r  missions. 
A l l  data i n  t h i s  handbook a r e  f o r  posigrade t r a j e c t o r i e s  having t r a n s f e r  angles  
of l e s s  than 360 degrees. I n  order  t o  reduce the  volume of the  handbook those 
t r a j e c t o r i e s  f o r  which the  Earth departure  excess speed exceeds 0.60 EMOS a r e  
not l i s t e d  even though such t r a j e c t o r i e s  may occur i n  the  region of da tes  
given i n  Table 5-1, 
s i x  columns of data  r e l a t e d  t o  departure ,  s i x  columns per- 
* 





R A  
DECL 
I 1  
v 1  
PSI 1 
Reference 7, page 
symbols used i n  the  format and the  d e f i n i t i o n  of each. 
Def in i t ion  
Ju l i an  da te  (minus 2400000) a t  Earth departure  
J u l i a n  da te  (minus 2400000) a t  Mercury a r r i v a l  
Hyperbolic excess speed a t  Earth departure  (EMOS) 
Right ascension of hyperbolic excess ve loc i ty  a t  Earth 
departure ,  measured along the equator eastward from the  
ve rna l  equinox (degrees) 
Decl inat ion of the  hyperbolic excess ve loc i ty  vec tor  a t  
Earth departure ,  measured pos i t i ve ly  northward and nega- 
t i v e l y  southward from the  equator (degrees) 
I n c l i n a t i o n  of the  t r a n s f e r  o r b i t  t o  the  e c l i p t i c .  The 
angle  i s  pos i t i ve  i f  the  h e l i o c e n t r i c  ve loc i ty  vec tor  of 
the  t r a n s f e r  t r a j e c t o r y  is  d i rec ted  above the  e c l i p t i c ;  
the  angle  i s  negative i f  the  ve loc i ty  vec tor  i s  d i rec ted  
below the  e c l i p t i c  (degrees) 
Hel iocent r ic  speed of departure  (EMOS) 
Hel iocent r ic  angle  of departure ,  measured counterclock- 
wise from the  outward-directed h e l i o c e n t r i c  rad ius  vec tor  
t o  the  departure  ve loc i ty  vec tor  i n  the  t r a n s f e r  plane 
(degrees) 
4 ,  
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I 2  
v 2  
PSI 2 








Eccentricity of the t ransfer  o r b i t  
Semimajor ax is  of the  t ransfer  o r b i t  (AU) 
True anomaly i n  the t ransfer  o r b i t  a t  departure, reduced 
t o  0 5 0 5 360 (degrees) 
True anomaly i n  the t ransfer  o r b i t  a t  a r r i v a l ,  THET2 
minus THETl equals the he l iocent r ic  t ransfer  angle (degrees) 
perihelion distance of the t ransfer  orb i t .  I f  the vehicle 
does not t r a n s i t  perihelion, the value is  followed by a 
"D" (AU) 
Aphelion distance of the t ransfer  orb i t .  I f  the vehicle 
does not t r a n s i t  aphelion, the  value is  followed by an 
A , fo r  values of ECCEN21.0, the characters "NA" ( for  
Not Applicable) a r e  printed (AU) 
Inc l ina t ion  of the t ransfer  o r b i t  to  Mercury's o r b i t  plane. 
The angle is posi t ive i f  the hel iocentr ic  veloci ty  vector 
of the t ransfer  t ra jec tory  is  directed above Mercury's 
o r b i t  plane a t  a r r i v a l ;  the angle is  negative i f  the velo- 
c i t y  vector i s  directed below Mercury's o r b i t  plane (degrees) 
Heliocentric speed of a r r i v a l  (EMOS) 
Heliocentric angle of a r r i v a l ,  measured clockwise from t h e  
inward-directed he l iocent r ic  radius vector t o  the a r r i v a l  
veloci ty  vector i n  the t ransfer  plane (degrees) 
Right ascension of the hyperbolic excess veloci ty  vector 
a t  Mercury a r r i v a l ,  measured along the loca l  planetary 
equator eastward from the "vernal equinox." Note tha t  
t h i s  i s  the r igh t  ascension of the posi t ion a t  which the 
hyperbolic excess vector (asymptote) would emerge from the 
planet ' s  c e l e s t i a l  sphere (degrees) 
Declination of t h e  hyperbolic excess veloci ty  vector a t  
Mercury a r r i v a l ;  t h i s  is  the decl inat ion a t  which the 
excess veloci ty  vector would emerge from the planet ' s  
c e l e s t i a l  sphere (degrees) 
Hyperbolic excess speed a t  Mercury a r r i v a l  (EMOS) 
Impulsive veloci ty  (AV) necessary t o  a t t a i n  the required 
excess speed a t  Earth departure. Departure i s  from a 
c i r cu la r  o r b i t  of 185-km a l t i t u d e  (km/sec) 
Impulsive veloci ty  (AV) necessary t o  enter  a c i r cu la r  
o r b i t  a t  Mercury (km/sec). 
Total AV; DV1 + DV2 (km/sec) 
Heliocentric t ransfer  angle. 
l e s s  than 180'. 
180' 
Communication distance. 
a t  date of a r r i v a l  (AU) 
11 I t .  
The o r b i t  a l t i t u d e  is  1000 km 
ONE i f  the t ransfer  angle i s  
TWO i f  the t ransfer  angle i s  greater  than 




Right ascension of the subsolar point a t  Mercury, measured 
a long the loca 1 planetary equator eastward from the "verna 1 
equinox" (degrees) 
Declination of the subsolar point a t  Mercury, measured 
posi t ively northward and negatively southward from the 
planet ' s  equator (degrees) 
Approach i l lumination angle. It i s  the angle between 
Mercury's hel iocentr ic  radius vector and the incoming 
hyperbolic excess velocity vector. A l igh ts ide  approach 
directed through t h e  subsolar point i s  defined a s  Oo (degrees) 
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D E P A R T  A R P I V F  s P k E t i  Q A D i r k  
O V I  D V 7  U V T  
I 1  V 1 P S I  1 F C C k N  Sh.3 l H r T 1  THF'Z P F D l H  
LFG C O I S T  W b S  DE-CLZ LAWOA 
ARRIVAL D4TL = 241621'16.0 
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42070.0 4 2 l C h . O  
42020.0 a 2 i n b . c  
'+ 204O.O 4 2 10 6 .  C 
42050.0 42106.C 
0.505 32?.6 P . 4  
1'1.84 27.54 38 .78  
1 0 . O P  28.77 ' 8 . 3 6  
(1.454 339.2 5.8 
0.441 344.9 6 . 7  
9.35 32.24 4 1 . 5 9  
0.430 34=.9 6.P 
9.11 34.17 43.27 
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10.5 2 5 1 . 9  - 
h e . !  7tV.4  
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.10.4 ' . 0 4 4  
-5.1) > . 0 9 8  
-1 .7  ? . 1 6 1  
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ONF 0.630 270.7 0.0 162.5 
8.9s 0.742 67.7 0 . 5 0 5  O.hfl5 1110.1 296.8 0 . 2 S 8 0  
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0 .671 171.0 301.6 0.3420 
163.4 
0.659 175.9 296.4 0.3710 
165.1 
0.652 181.5 291.9 0.32OU 
166.3 
0.653 188.3 2P8.5 0.3100 
167 -0 
0.668 196.6  786.7 0 .3010 
167.1 
166.5 
0.719 207.4 287.3 0 .3010 
. - . .  
42010.0 42117.0 0.?23 34P.6 8.5 
6 . 8 5  25.41 32 .26  
42020.0 42112.0 0.314 348.4 7.0 
6.67 26.72 33 .40  
42030.0 42112.0 0.917 345.7 4.6 
6.72 27.58 34.10 
42040.0 42112.0 0.340 34C.9 1.3 
7.18 29.18 36.36 
42050.0 42112.0 0.398 335.4 -2 .4  
R.38 30.38 38.76 
42060.0 42112.0 0.506 33C.8 - 5 . 7  
10.87 31.73 42.61 
A R R I V A L  OATE = 2442114.0 
41960.0 42114.0 0.513 344.6 -47 .6  -23.80 0.816 7 1 . 0  0 .454 0 .749 153.2 341.7 0 .4090 1.090 29.68 1.865 84.3 284.4 61.7 1.044 
41980.0 42114.0 0.413 33C.1 20.6 1 6 - 0 2  0.790 74.5 0.453 0 .721 159.3 ?26.8 0.395O 1.047 -9.54 1.R51 19.8 2 7 3 - 4  -23.4 0.761 
11.04 28.77 39.81 TWO O.W.O 301.7 0.0 116.9 
8.72 20.42  29.14 ONE 0.680 301.7 0.0 143.9 
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EART H-MERCU RY 
OEPbRT ARP I V E  SPFEO R A OECL 
O V 1  ovz O V T  
I 1 V 1 P S I  I ECCEN 
LEG C D I S T  RbS DECLS 
S M A  THE11 T H E 1 2  P E R I H  
LAHDA 
4PHEL I 2 V 2 P S I  2 R A OECL SPEED 
41900.0 42114.0 
42000.0 42114.0 
4201C.O 42114.0  
42020.0 42114.0 




0 .346 34C.1 13 .4  
7 - 2 9  20.21 27.50 
0.317 345.1 10.3 
9.07 0.776 76.8 0 .454 
ONE 0.680 3 0 1 - 7  0.0 
6.43 0.762 79.6 0.456 
ONE 0.680 301.7 0.0 
5.09 0.748 83.0 0 .461 
ONE 0.680 301.7 0.0 
4.32 0 - 7 3 6  87.2 0 .467 
ONE 0.680 301.7 0.0 
3.86 0.730 92.6 0.476 
ONE 0.680 301.7 0.0 
3.59 0.736 99.5 0 .489 
ONF 0.680 301.7 0.0 
3.45 0.764 108.0 0.510 
ONE 0.680 301.7 0.0 
3.43 0.832 117.9 0.547 
ONE 0.680 301.7 0.0 
ARRIVAL 
0.707 163.0  320.7 0.3860 
152.8 
1.028 - 2 . 2 9  1.843 
1.011 0.67 1.836 
0.996 ?.34 1.829 
0.987 3.47 1.873 
0.986A 4.33 1.820 
0.999A 5.04 1.822 
1.041A 5.6R 1.833 
1.1538 6.29 1.863 
1.086 !6.ER 1.878 
1.063 36.23 1 .831  
1.043 -70.41 1.875 
78.0 275.0 -5.5 0 .754 
76.2 278.0 1.5 0.791 
74.6 280.7 5.0 0.832 
73.1 283.1 7.0 0.871 
71.7 285.0 8.3 0.907 
70.5 286.3 9.2 0.940 
69.6 286.9 10.1 0.973 
69.0 286.3 10.9 1.009 
0.694 167.1 314.R 0 .3770 
156.2 
0.682 !71 .6  309.4 0 ,3680 
158 - 5  
0.673 176.8 304.5 0.35RO 
160.1 
0.667 182.9 300.4 0.3490 
161.4  
0.670 190.2 297.6 0.3420 
162.1 
0.689 199.3 296.5 0.3380 
1 6 2 . 1  
0 .745 211.0 298.0 0.3380 
161.2 
ObTE = 2442116.0 
6.73 21.31 28.04 
0 - 2 9 9  347.2 8.3 
6.39 22.51 z8 .no  
0.290 346.5 6.2 
6 - 2 1  23.66 29.87 
0.293 343.1 3.3 
6.27 24.72 31 -00 ~. 
0-318 337.8 -0.5 
6.75 25.72 32.47 
0.378 332.2 -4.3 
7.96 26.68 34.64 
0.486 327.9 -7 .5  
10.39 27.75 9R.14 
41960.0 42116.0 
41970.0 42116.0  
41980.0 4211h.C 
41990.0 42116.C 
42000.0 42116.0  
4 z n i o . o  42116.0 
42020.0 42116.0 
42030.0 42116.0 
42040.0  42116.0 
42050.0  4 2 l l 6 . C  
42060.0  42116.0 
0.387 341.3 -31.4 -10 .54  0.821 71.8 0.440 0.754 153.0 347.8 0.4220 
0.563 352.0 -51 .8  -29 .87  0 - P I 0  73.7 0.435 0.741 156.1  341.5 0.4180 
8.14 19.45 27 .60  TWO 0.703 308.5 0.0 121.8 
86.3 7h8.7 46.3 0.728 
P4.4 303.6 67.6 1.165 
82.0 2231.7 -47 .4  0.856 
PO.& 276.3 -8.6 0.678 
78.8 279.4 2.1 0.707 
77.2 282.7 6.4 0.744 
75.9 284.7 8.7 0.778 
74.7 286.6 10.0 0.809 
73.8 287.R 11.0  0.837 
73.1 288.0  11.7 0 .863 
72.8 2RC.9 12.5 0.892 
12.27 32.37 4 4 - 6 4  TWO 0.703 308.5 0.0 112.3  
C.519 320.3 79.7 27.00 0.798 75.5 0.434 0.728 159.4 333.5 0.4120 
11 .20  23.23 34.42 ONE 0.703 308.5 0.0 127.2 
0.337 33tl.C 16.7 10.08 0.786 77 .9  0.433 0.715 163.2  327.7 0.4050 
7.11 I8.CO 25.11 ONF 0.703 308.5 0.0 146.R 
0 .299 343.9  10 .7  6.25 0 .774 80.7 0 . 4 3 4  0.703 167.5 322 .0  0.3980 
6.37 18.85 25.22 ONE 0.703 308.5 0.0 150.8 


























0 . 9 8 9 A  
1.01Ob 
-1 .24  1 .818 
0.R’ 1.811 
2.71 1.8C5 
7.85 1 .  PCl 




6.01 19.92 25.94 
0.269 3.14.6 4.9 
5.84 20.93 26.77 
0.274 340.6 1 . 4  
5.92 21.F4 27.77 
0.301 3‘44.9 -2.6 
6.43 22.66 29.09 
0.363 379.3 - 6 . 4  
7 . t 5  23.43 31.08 
0.471 325.5 .-9.2 
10 .05  24.29 34.33 
FNE 0.703 308.5 0.0 153.1 
3.75 0.754 88.3 0.441 0 .684 177.8 312.? 0.3830 
ONE 0.703 308.5 0.0 154.8 
3.24 0.751 93.5 0.448 0.681 184.3 308.6 0 .3760 
ONE 0.703 306.5 0.0 156.0 
ONE 0 . 7 0 3  308.5 0.0 156.7 
2.76 0.789 108.0 0 .481 0.709 292.0 305.9 0.3680 
ONF 0.703 308.5 0.0 156.5 
2.68 0.857 117.7 0.520 0.769 2 1 4 . 4  308.1 0.3700 
ONE 0.703 =08.5 0.0 155.2 
2.93 0.75s 1on.o 0.460 0.687 192.2  306.3 0.3710 
ARRIVAL DATE = 24’12118.0 
-5.76 0 . H 2 5  72.4 0 . 4 2 9  0.758 152.8 353.9 0 .43a0  
ThO 0.779 315.0 0.0 119.5 




42010.0 42118.0  
42020.0 42118.0  
42030.0 4211P.O 
42040.0 42118.0  
42050.0 42115.0 
42060.0 4 2 ! 1 8 . 0  
C.350 738.4 -22 .1  
7.39 15.75 23 .14  
0.356 347.6 -29 .6  
7 .49  18.74 26.23 
7.24 16.35 23 .59  
0.283 343.C 1 0 . 7  
6.08 16.68 27 .76  
0.261 314.5 6.4 
5.70 1 7 - 6 7  23.37 
0.343 334.4 21.0 
11 .74  1.R14 
’ 6 . 4 3  1.808 
-5 .54  1.795 
1.10 i . 7 9 0  






P8.2 263.6 37.8 0.607 
86.2 272.5 46.5 0.703 
R2.6 277.0 -16.0 0 .622 
R1.O 279.9 3.1 0 .633 
79.6 783.1 8.6 0.667 
78.4 285.6 11.0 0.597 
77.4 287.5 12.2 0.724 
76.6 288.5 13 .1  0.747 
76.2 288.5 13.8 n.768 
76.2 286.9 14.5 0.791 
-9.49 0.@15 74.4 0.422 0.745 156.0 347.3 0 .4310 
TWO 0.729 315.0 0.0 120.5 
12.43 0.794 78 .9  0.416 0.721 153.5 374.5 0.4210 
OWE 0.729 315.0 0.0 139.2 
5.96 0 .783 81.7 0.415 0.710 167.9 320.0 0 . 4 1 C Q  
ONE 0.729 315.0 0.0 144.8 
CNE 0.729 115.0 0.0 147.1 
3 . 3 5  0.768 8O.2 0.419 0.695 178.9  31Q.P 0.4030 
2.55 C.768 94.2 0.425 0 .693 135.4 316.5 0.3989 
ONE 0.729 315.0 0.0 150.1 
2.24 0.779 100.5 0.437 0 .701 194.1 914.7 0.395D 
ONE 0.779 ?15.0 0.0 150.7 
2.06 0.810 108.0 0.457 0.726 204.4 314.P 0.7940 
flNE 0.729 315.0 0.0 150.3 
1.96 0.876 116.6 0 .499 0.790 217.4  317.6 0.2960 
ONE 0.729 315.0 0.0 148.6 
3.7~ 0 . 7 7 4  85.1 0.416 0 .701 177.0 ‘24.0 0.4090 
ONE 0.729 315.0 0.0 148.8 
A R R I V A L  O A T E  = ;442120.0  
-2.59 0 .828 72.0 0 .420 0.761 152.7  360.0 0 .4420 
6.19 20.00 26.19 
0.352 327.C -8.5 
7 - 4 2  70.62 2R.05 
0.46C 323.6 -10 .9  
9.79 21.31 31.11 
0.315 316.4 -16 .4  
7.08 13.64 20.77 Tho 0.756 371.3 0.0 113.5 
C.?18 343.4 -17 .8  -7.96 0.819 75.0 0 .412 0.749 156.0 3 = 3 . 4  0.4410 
b.74 14.P3 21.57 T W ‘ 3  0.756 321.1 0.0 118.4 
0.324 352.6 -78 .0  -G.Oa C.810 77.2 0.406 0.738 159.6 347.2 0.4780 
6 - 8 6  17.85 2 4 - 7 1  TWO 0.756 371.3 0.0 119.0 
C.469 372.5 33.0 74 .76  0.8OC 79.6 0.402 0.727 162.7 340.5 0 .4350 
10.00 19.45 21.4h ONF 0.756 371.3 0.0 121.5 
0.268 342.5 9.9 5.41 0.791 M2.4 0 .399 0.717 158.3  335.7 0.4”OD 
5.82 14.82 20.64 ONF 0.756 321.3 0.0 138.0 
41960.0  42120.0 
41970.0  42170.0 
41980.0 42120.0 
4 1 9 9 r . o  42120.0 
42000.0 42120.0 
42010.0 42120.0 
42020.0 42120.0  
42030.0 42120.C 













6.55 { .e14 
“0.0 259.7 32.P 0 .529 
e8.l 267.1 35.5 0.570 
86.3 275.9  46.4 0.673 
84.5 282.6 -48.0 0.728 
83.1 279.5 5.0 0.570 
P I . 8  283.0  11.9 0.602 
80.7 285.8 14.2 0.629 
79.8 287.6 15.2 0.651 
79.2 288.5 15 .8  0.669 
7 9 . 0  288.1 I 6 . Z  0.686 
79.2 285.9  16.7 0.706 
0.246 3‘14.= 4.0 7.07 0.784 55.8 0 .399 0.709 17?.6 ?>0.9 0.4260 
C.238 342.1 0.2 2.1“ 0.779 80.9 0.401 0.703 179.R 326.9 0.421D 
5.44 15.76 21.20 CNE 0.756 321.3 0.0 140.2 
5 .31  16.54 2 1 - 8 6  CNE 0.756 321.3 0.0 142.1 
0.246 336.c -3.R 1.74 0.781 9L.8 0.407 0.703 197.1  324.1 0.4170 
0.279 330.5 -7.6 1.4s 0.794 100.4 0.418 0.713 195.H 322.6 0.4150 
0.344 325.1 -10.7 1 - 3 2  0.826 107.9 0.430 0.740 206.6 323.2 0 .4150 
0.452 372.1 -12 .6  1.73 0.891 116.2 0 .483 0.807 719.6 B26.3 0.4170 
5.45 17.19 22.64 ONE 0.756 321.3 0.0 143.5 
6.01 17.74 23.15 ONF 0.756 321.7  0.0 144.0 
7.26 1R.24 25.50 ONE 0.756 721.3 0.0 143.5 
9.60 18.E2 24.4? ONF 0.756 321.3 0.0 141.4 
A R R I V A L  ObTE = 2442122.0 
.Oh59 
.197a. 
- 0 7 9  
.056 
.0?5 
4196C.O 42172.0  
41970.0 421?2.0  
41980.0  42122.C 
0.328 335.0 -12.5 -0.82 0.831 7?.7 0.414 0.763 157.6 365.9 0 .448 
0.306 34C.4 -11.3 -1.14 0.822 76.4 0 .404 0.752 155.9 1 5 9 . 3  0 .4480 
C.2P5 146.2 -11 .8  -1.94 0.814 77.6 0 .396 0.741 159.7 ?53.1 0 .4470 
6.93 12.30 19.23 TWO 0.78* 327.3 0.0 105.5 




c1.7 255.2 29.4 0.483 
89.R 2C2.9 25.5 5.502 
88.0 269.6 30.9 3 .529 
6 .13  13 .64  10.77 T W r J  0.784 327.3 0.0 117.3 
77 
1 9 7 3  
FARTH-HEPCU RY 
D E P A R T  APRIVE SPCEO R A OECL 
OVI ovz  n v i  
I I V 1 P S I  I E C C E N  SMA THETl  THET2 PERlH 













































I 2  V 2  P S I 2  R A  OECL SPEED 
41990.0 42127.0 0.288 3'55.2 -25 .0  
6.17 l6 .4e  22 .66  
42000.0 42172.C 0.752 343.5 6.4 
5.56 1 3 - 3 7  18.92 
42010.0 42122.0 0.232 345.2 -0.5 
-7.45 0.805 80.2 0.391 0.731 163.9 347.4 0.4450 
TWO 0.7R4 327.3 0.0 117.6 






6 .  57 I .  7 5 4  
6.70 1.769 
6.80 1.800 
















CNE 0.784 327.3 0.0 130.0 
1.57 0.791 86.4 0 - 3 8 6  0.715 174.2 337.5 0.4390 
5 - 2 3  14.32 10 .54  
42020.0 62122.0 0.22C 347.C -7 .q  
5.14 14.55 20.08 
420'0.0 42122.0 C.237 335.5 -7.3 
5.30 1 5 - 4 5  20.75 
4206C.O 42122.0 0.272 325.2 -10 .6  
5.88 15 .87  2 2 - 7 6  
ONE 0.784 327.3 0.0 132.3 
1.00 0.789 90.4 0 .387 0.711 180.6 333.8 0.4350 
ONE 0.784 327.3 0.0 134.5 
0.75 0.792 95.2 0.392 0 - 7 1 2  188.2 331.2 0.4330 
ONE 0.784 3 2 7 - 3  0.0 136.0 
0.61 0.806 101.0 0.403 0 .722 197.3 330.1 0.4310 
ONE 0.784 327.3 0.0 136.6 
0.54 0.838 107.9 0.425 0.751 208.3 331.0 0 .4320 
ONE 0.784 327.3 0.0 135.9 
0.40 0.902 115.8 0.471 0.820 721.8 334.2 0.4340 
ONE 0.784 327.3 0.0 1 3 3 - 5  
ARRIVAL DATE = 2442124.0 
0.42 0.832 73.4 0.410 0.765 152.5 371.6 0.451 
Tho O.Rl3 333.2 0.0 96.2 
TWO 0.813 333.2 0.0 103.5 
Til0 0.813 ?33.2 0.0 110.1 
1.66 0.809 80.5 0.383 0 .734 164.0 353.3 0.4530 
TWO 0.813 333.2 0.0 116.0 
0.55 0.825 75.6 0.399 0.754 1 5 5 . 8  365.1 0.454 
0.81 0.817 77.9 0.390 0 .744 150.7 359.0 0.4540 
4205C.O 42122.0 0.338 323.9 -13.0 
7 .14  16.27 23.41 
4206C.0 42122.0 0.445 321.2 -14.3 
9.44 16.79 26.23 
41960.0 42124.0 0.325 334.1 - 9 . 6  
6.RR 11.51 18.38 
4197C.0 42124.C C.301 335.3 -7.2 
6.42 11.68 1 8 - 1 0  
419RO.0 42124.C C.279 343.3 -4.6 
6.01 1 1 - 5 2  17.93 
41900.0 42124.0 0.258 345.C -0.8 
5.65 12.C8 17.74 



























2 2 - 7  0.567 
22.3 0.583 
42000.0 42124.0 0.389 6.6 -46.1 -19.75 0.803 83.4 0.378 0.726 168.0 348.1 0.4510 
42010.0 4 2 1 2 4 . 0  0.225 34e.5 - 1 c . 4  -1.42 0.797 36.8 0.376 0.720 174.6 343.0 0.4450 




5.11 1 3 - 7 4  1 8 - 9 5  
42124.0 C.219 343.1 -10.1 
5.03 13.90 18.92 
42124.0  0.231 33C.C -11.9 
5 .20  14.16 19 .36  
42124.C 0.267 32e.7 -14.0 -0.41 0.015 101.1 0.392 
5.80  14.44 20.23 ON€ 0.813 333.2 0.0 
42050.0 42124.0 0.333 323.3 -15 .4  -0.34 0.847 107.8 0.415 0.760 299.7 738.2 0.4450 
ONE 0 .813 333.2 0.0 122.4 
ONE 0.P13 333.2 0.0 125.7 
-0.52 0.800 95.5 0.381 0.71R 150.1  337.9 0 .4450 
ONE 0.813 333.2 0.0 127.7 
0.730 19R.4 337.1 0.4440 
128.4 
-0.75 0.796 90.8 0.376 0.716 1 8 1 . 2  340.9 r .4470 














7 .14  
5.96 
5.55 





7.04 14.75 21.79 ONE 0.813 333.2 0.0 127.7 
9.30 15.22 24.52 ONE 0.813 333.2 0.0 124.9  
42060.0  42124.0 0.439 32C.R -15 .9  -0.30 0.909 115.4 0.461 0.829 223.1 341.4 0 .4470 
ARRIVAL OAT€ = 24C212h.O 
419hC.0 42126.0  0.325 3 3 3 . 4  -7.4 
6.89 11.18 IR.07 
41970.0 62126.C C.301 338.3 -4 .3  
6.41 l l . C 5  17.46 
41980.0 42126.0 0 - 2 7 8  341-7  -C.6 
5.99 10.99 16 .98  
41990.0 .2126.0 C.259 342.4 5.1 
5.67 10.51 16.58 
42000.0 42126.0 C - 2 9 0  333.6 23.5 I 
6.21 11.29 1 7 . 5 0  
42010.0 42126.0 0.276 C.2 -36 .0  
5.96 16.56 22.91 
42020.0 42176.C C.221 346-6  -20.3 
5.06 13.75 18.81 
42030.0 42126.0 0.229 337.3 -18.0 
5.17 1 3 - 6 4  18.61 
42040.0 42126.C 0.264 32G.1 -18.0 
5.75 13.47 19.22 
42050.0 42126.0 0.330 373.4 -18.0 
6.97 13.66 2 0 . 6 4  
42060.0 42126.0 0.433 32C.9 -17.7 
9.17 1 4 - 1 0  23.27 
1.37 0.834 73.4 0,409 0.766 152.3 377.1 0.453 
TWO 0.843 339.0 0.0 86.2 
1 - 6 0  0.826 75.7 0.396 0.756 156.7 370.6 0 .457 
TWO 0.843 339.0 0.0 93.9 
2 - 2 9  0.819 7 8 . 1  0.386 0 .746 159.6 364.6 0 . 4 5 8  
TWO 0.P43 339.0 0.0 100.9 
3.73 0.812 80.7 0 .377 0.737 164.0 359.0 0.4590 
TWO 0.843 339.0 0.0 107.3 
1.02 0.806 83.7 0.372 0 .729 169.1 354.1 0.4580 
TWO 0.843 339.0 0.0 112.2 
-10.71 0.802 87.0 0.368 0.723 114.9 349.6 0 .4570 
ONE 0.843 339.0 0.0 108.6 
-3.67 0.801 91.0 0.368 0.721 131.7 346.4 0 .4550 
ONE 0.843 339.0 0.0 115.7 
-2.25 0.806 95.6 0.372 0.723 139.6 344.2 0 .4540 








13 .4  0.435 
88.4 272.1 -15.8 0.448 
87.2 282.0 54.2 0.647 
8 6 - 3  281.3 3 5 - 9  0.533 
85.7 2 8 2 - 8  30.9 0.522 
85.5 2R3.1 28.4 0.523 
8 5 . 6  281.6 26.8 0.530 





-1.66 0.821 101.2 0 .383 
ONE 0.843 339.0 0.0 
-1.35 0.853 107.6 0.407 
ONE 0.843 339.0 0.0 
ONE 0.843 335.0  0.0 
ARRIVAL 
2.13 0.834 73.2 0.410 
TWO 0.872 344.6 0.0 
2.53 0.827 75.6 0.396 
THO 0.872 344.6 0.0 
3.23 0.820 78.1 0 .384 
TWO 0.872 344.6 0.0 
4.66 0.814 80.8 0.374 
THO 0.872 344.6 0.0 
TWO 0.872 344.6 0.0 
-9.74 0.804 91.0 0 .363 
ONE 0.872 344.6 0.0 
-4.85 0.810 95.6 0.366 
ONE 0.872 344.6 0.0 
-3 .29  0.825 101.1 0 .377 
ONE 0.872 344.6 0.0 
-2.55 0.856 107.4 0.401 
ONE 0.872 344.6 0.0 
-2.14 0.914 114.6 0.447 
ONE 0.872 344.6 0.0 
ARRIVAL 
-1.17 0.913 115.0 0.453 
8.88 0.809 83.5 0.368 
0.736 199.2 343.6 0.4540 
119.5 
OATE = 74C2128.O 
0 .767 252.0 382.5 0.452 
76 .2  
0.757 155.5 376.0 0.457 
83.7 
0 .747 159.4 370.0 0.460 
90 -8  
0.739 143.9 ?64.6 0 .462 
97.2 
0.731 169.0 359.7 0.4620 
102.7 
0.724 181.8 352.0 0 .4610 
104.7 
0.727 189.9 350.1 0.4C10 
108 .8 
0.739 199.5 349.5 0 - 4 6 0 0  
110.2 
0 .769 210.9 350.7 0.461D 
109.5 
0-835  224.1 353.7 0.4620 
106 - 6  
OATE = 2442130.0  
0.767 151.7 387.9 0.449 
0.757 155.1 381.3 0 - 4 5 6  
66.6 
73.7 
41960.0 42128.0 0.329 333.C -5.6 
6.95 1 1 - 2 8  18.23 
41970.0 42128.0 0.303 337.7 -2.1 











9 6 - 5  2 3 9 - 7  21.5 0.448 
94.5 248.0 19.9 0.433 
92.8 255.4 16.7 0.423 
91.2 262.0 10.2 0.415 
89.9 267.5 -7.9 0.416 
87.9 279.6 53.2 0.604 
87.3 279.5 40.0 0.526 
87.1 279.4 34.6 0.509 
87-3  277.7 31.3 0.509 
88-1 273.7 28.8 0.522 
4 1 9 ~ 0 . 0  4 2 1 2 8 . 0  0.279 34c.a 1.9 
6.02 1 0 - 5 8  16 .60  
41990.0 42128.0 C.261 341.3 7.7 
5.71 10.34 16 .05  
4200C.O 42128.0 0.264 3 3 6 - 0  19.7 
5.84 10.38 16.22 
42020.0 42120.0 0.260 355.3 -36.7 
5.69 15.83 21.52 
42030.0 42128.0 0.235 34C.7 -26.3 
5.27 13.54 18.81 
42040.0 42128.0 0.264 330.6 - 2 2 - 8  
5.75 13.C6 18.81 
42050.0 42128.0 0.327 324.2 -21.0 
6.92 13.C5 19.97 
42060.0 42128.0 0.427 321.4 -19.5 
9.04 13.43 22.48 
41960.0 42130.0 0.335 332.7 -4.2 2.77 0.834 72.8 0.414 
7.07 11.76 18.83 THfl 0.902 350.2  0.0 




98.0 235.3 19.0 0.464 
96.0 243.1 17.4 0.441 
94.2 250.4 14.3 0.423 
6.54 ll.C9 1 7 - 6 3  TWO 0.902 350.2 0.0 
41980.0 42130.0 C.283 34C.4 3.7 
6.09 10.58 16.67 
3.89 0.821 77.9 0 .384 0.748 159.1 375.3 0.460 
TWO 0.902 350.2 0.0 80.5 
78 
1 9 7 3  
EARTH-MERCURY 
D E P A R T  ARRIVF SPFEO R A OECL I 1 V 1 P S I  1 
OVI OV2 OVT LEG C O I S T  RAS 
ECCEN SMA T H E T I  
OECLS LAMOA 
THET2 P E R I H  APHEL I 2 V 2 P S I  2 R A OECL S P E E D  
41990.0 42130.0 C.264 341.C 9.3 5.20 0.815 80.7 
5.76 10.20 15.95 TWO 0.902 350.2 
42000.0 42130.0 0.263 337.1 1 8 . 4  8.21 0.810 8 3 - 7  
0.374 0.739 163.6 
0.366 0.732 I6R.8 
0 .361 0.121 174.9  
0.0 86.8 
0.0 92.3 
369.9 0.463 1.016 
365.1 0.464 1.000 
361.4 0.465 0.990 - 
356.9 0.4650 0.98661 
355.4 0 .4650 0.9931 
355.0 0.4640 1.0176, 
356.1 0 .4650 1.074A 






















42.0 0 .519 
36.3 0.505 
3 2 - 1  0.514 
5.74 10.06 15.81 TWO 0.902 350.2 
42010.0 42130.0  0.390 323.2 36.2 20.86 0.807 87.1 
8.23 14.14 22.37 TWO 0.902 350.2 
42020.0  















0- 2 70  
5.86 
0.327 














-37 .6  
20.83 
-29 .0  




































0.362 0 - 7 2 9  189.9 
0.373 0 .741 199.5 





0.442 0.833 223.8 
ARRIVAL O A T €  = 7442132.0  
0.343 
7 . 2 4  









6 .60  
0.365 
7 - 6 8  
0 .289 

























-3 .0  





10 .2  































































86 - 9  
355.7 
95  -2  
955.7 













































































4.05 1 - 7 2 3  


















41960.0  421T2.0 
41970.0 42132.0 
41980.0 42132.0 





42050.0  42137.0 




















































-63.8 0 .615 




11.4 0 .533 
8.9 0.496 
4.7 0.465 




5 6 - 4  0.639 
43.6 0.579 





ARRIVAL O l T E  = 7442134.0  
0.355 332.7 -2.1 3.R2 0.833 71.6 0 .429 0.766 151.0 s98.1 0.437 
0 .324 3?7.4 1.7 4.19 0.826 74.3 0.409 0.756 154.3 391.5 0 . 4 4 7  
C.2Q6 340.6 5.9 4.80 0.820 77.1 0.393 0 .747 158.2  305.4 0.454 
C.274 341.7 10.9 5-81 0.815 80.0 0.379 0.739 162.7 380.0 0 . 4 5 9  
7.47 15.70 21 .17  T W O  0.060 1.3 0.0 49.9  
6.85 12.5R 19.43 TWO 0.960 1.3 0.0 55.8 
6.33 11.67 1R.00 TWO 0.960 1 . 3  0.0 61.6 
41960.0 42134.C 
41970.0 42174.0  
41980.0 42134.0  
41990.0 42134.0 
4200C.O 42134.0 
4201'1.0 L2134.0  
42020.0 +21?4.0  
42040.0  42134.0  
42050.0  42134.0  
42060.0 42134.0 
4 .56  1.726 
3.78 1.721 
2 - 8 0  1.717 



























7 - 1 6  
Or415 
8 - 7 7  
10.S6 16 .89  
33F.4 17 .4  
10.51 1 6 - 7 5  
112.2 76.9 
10.E6 16 .99  
32C.1 39.3 
17.89 27.95 
345.8 -45 .8  
17 .79  25.00 
373.3 -34.1 
1 4 - 5 6  21.72 
326.8 -26.8 
13.59 22 .76  
TWO 0.960 1.3 
7.68 0.810 83.1 
TWO 0.960 1.3 
11.86 0.807 86.6 
TWfl 0.960 1.3 
27.09 0.807 90.6 
TWO 0.960 1.3 
-14.94 0.825 100.1 
ONE 0.960 1.3 
-8.73 0.853 1 0 6 - 2  
ONE 0.960 1.3 
-6.31 0.903 113.1 














67  -0 
72.1  
7 7 . 1  
83.5 
86.3 
0.132 167.9  375.2 0.462 
0.727 173.9 371.3 0.464 
0.725 !R l .O 368.8 0.465 
0.739 198.3 364.4 0.466 
0.765 209.4 365-5  0.466 
0.820 221.9 367.9 0.405 
84.5 
8 1 . 4  
ARRIVAL DATE = 2442136.0 
41960.0 421'6.0 
41970.0  42136.C 
4 1 9 ~ 0 . 0  42136.0  
419GO.O 4213h.C 
42000.0  421'6.0 
42010.o 42136.c 
42020.0 42136.0  
42040.0  42136.0 
42050.0 42136.0  
42060.0  42136.0 
0 . 3 t q  312.9 -1.4 4.28 0.P32 
1.77 15.10 22.87 TW3 0.988 
7.09 13.76 20.85 TWO 0.988 
0.3Ct 341.2 h.6 5.13 0 . 8 1 9  
C.282 342.6 11 .3  6.02 0.813 
6.C7 11.79 17.86  TWO 0.988 
c . 3 9 ~  337.7 2.4 4.60 o .e r5  











































3 3 . 4  
5 8 . 4  
63.1 



















4.41 1.728 102.9 228.0  
3.58 1.723 100.6 234.0 
2.58 1.718 98.6 239.7 
1 - 2 7  1.714 96.8 7 4 5 . 0  
-0.66 1.710 95.4 249.8 
-4.05 1.7C8 94.3 253.7 
-12.25 1.707 93.5 254.9 
32.79 1.713 92.2 238.2 
1 7 - 9 P  1 .726 92.7 257.0 
13.23 1.749 93.5 256.2 
.. 
C.261 34C.9 17.1 7.55 0 .809 
5.81 11.18 16 .99  THO 0.9R8 
0.275 335.1 2 4 . 7  10.56 0.805 
5.95 11.13 17 .08  TWO 0.988 
0.357 324.8 34.8 18.39 0.805 
7 .52  13.61 21.13 TWO 0.988 
C.495 6.3 -52.5 - 2 7 . 3 8  0.822 
10.60 25.78 36.38 ONE 0.988 
C . ? t 6  34C.7 -40.7 -12.94 0 .848 
7.72 16.54 24.56 ONE 0.988 
0.416 33C.4 -30.5 -8.57 0.R95 
8.80 15 .10  23.90 ONE 0.988 
105.6 0.390 0 .761 20H.0 369.5 0 .464 
112.5 0 .429 0.811 220.4 ?71.8 0.463 
6.8 0.0 79.2 
6.8 0.0 75 .2  
ARRIVPL DATE = 2442138.0  
4196C1.0 42138.0  
41 97C.0 421?R.G 
41980.0 42118.0  
41990.0 4713R.C 
42000.0  42138.0 
0 . 3 e h  333.1 -0 .9  4.72 0.830 60.5 0.456 0.763 150.3 408.? 0.415 
8.14 16 .75  24 .83  TWO 1.016 17.3 0.0 3 6 - 7  
0.350 33P.2 2.9 4.97 0.823 72.5 0.431 0.753 153.3 401.5 0.429 
4.29 1.732 104.6 227.5 
3 - 4 2  1.727 102.2 2 3 2 - 8  
2.42 1.723 100.1 238.0 
1.16 1 .718 98.2 242.9 
-0 .57  1.715 96.7 247.3 
7 .38  15.21 22 .59  r m  1.016 12.3 0.0 41.5 
0.318 341.9 7.0 5.43 0 . 8 1 7  75.5 0.410 0 .744 156.0  395.3 0 . 4 3 9  
C.29.7 34?.7 11.6 6. lP 0.811 78.6 0.393 0.736 l b 1 . 3  ?89,6  0.447 
C.273 ?42.7 16.6 7.44 0.807 81.9 0.380 0 .729 166.3  384.7 0.452 
b.75 13.52 20.67 ThO 1.016 12.3 0.0 46.2 
6.25 l i . 8 8  19.13  TWO 1.016 12.3 0.0 50.7 
5 - 0 1  12.12 18.04 TW3 1.G16 12.3 0.0 5 5 - 0  
7 9  
1 9 7 3  
FART H - Y E R L U R Y  
I 1 V 1 PSI 1 E C C F N  SMA T H E T I  T H F T 2  PEKIH 
LFG C O I S T  Ras OECLS L A V O A  
APHFL I 2 \ 2 PSI 2 R A OECL SPEED 
0.993 -3.31 1.712 95.5 7 5 0 . 9  -12.2 0.466 
0.9R6 -8.68 1.711 94.7 252.8 -31.0 0.500 
0.9R9A - 7 5 . 1 8  1.712 94.1 241.5 -67.1 0 .788 
DEPART AKRIVE SPFEO R A OCCL 
























3 2 . 6 0  
9.73 0.803 85.4 0.371 0 . 7 2 4  172.2 3R0.6 
Thfl 1.016 12.3 0.0 59 .4  
14.68 0.602 89.4 0 .365 0.722 179.0 a77.5 
TWO 1.016 12.3 0.0 65.0 
30.77 0.806 94.1 0.366 0.724 1117.1 376.7 





















































75.11 1.728 93.6 246.2 67.2 0.794 
16.13 1 .750 94.5 252.2 49.1 0 .641 
42050.0 42118.C 
42060.0 4 2 1 ? 8 + 0  
0.437 353.2 -47.7 -20.35 0.842 
9.27 21.40 30.67 CNE 1.016 
C.427 335.8 -75.1 -11 .79  0.886 
9.03 16.01 25.93 CNE 1.016 
104.9 0.390 
1 2 . 3  0.0 
111.7 0 .427 
12 .3  0.0 
AR9 I V AL 
bP.1 0.47'4 
17.9 0.0 
7 1 . 3  0.446 
74.5 0.423 
17.9 0 .0  







0.755 706.4 ' 7 3 . 0  
0.801 21f3.4 375.2 
75.8 
7 0  - 8  
'JATF = 7492140.0  










42060.0  62140.0  
0.407 333.4 -0.5 5 . 1 4  0.828 
8 . 5 9  1 8 - 6 6  27.25 TWfl 1.044 
4.23 1.739 ' 0 6 . 6  277.6 10.1 0.701 
3.31 1.735 103.9 232.6 8.7 0.641 
2 . 2 9  1 .710 101.6 237.3 6.6 0.590 
1.07 1 .726 99.7 241.8 3.3 0 .549 
-0.51 1 .772 98.1 245.8 -1.7 0.517 
-2.81 1.719 96.8 749.2 -9.7 0.499 
-6 .75  1.717 95.9 251.3 -23.2 0 .509 
0.368 3313.8 3.3 5.32 0.821 
7.75  16.89 24.64 T h O  1.044 
C.333 342.8 7.3 5.6" 0.815 
7.04 15.41 22.45 TWO 1.044 
C.304 345.0 11.7 6.12 0.809 
6.47 16.21 20.66 T * O  1.044 
0.2P2 344.7 16 .5  7.36 0 . 8 0 4  
6.06 13.29 19.35 TWO 1.044 
0.773 341.C 22.0 9.16 0 .800 
5.91 12.76 18.67 TWO 1.044 
C.294 333.4 7 8 . 4  12.61 0 . 7 9 9  
6.28 13.C6 10.34 TWO 1.044 
0.396 324.C 36.0 71.05 0.@02 
8.35 16.41 24.76 T d O  1.044 
0.458 344.3 -40 .8  -16.86 0.875 
9.75 19.56 29.71 ONE 1.044 
0.751 157.7  406.6 
0.742 156.7 400.1 






0.727 165.3 3e9.3 





17 .9  0.0 
110.9 0 . 4 2 4  
0.719 177.7  381.8 
0.720 186.6 379.9 
56.7 
0.987A -15 .70  1.71R 95.3 248.9 -47.8 0 .624 
65.0 
b8.8 
0.789 216.2 378.3 
D A T E  = 7442142.0 
0.759 149.6 419.0  
0 .741 152.2 411.7 











20 .89  1 .753 55.4 246.8 56.6 0.745 
17 .9  0.0 
ARRIVAL 
66.4  0.495 
23.5 0.0 














0.432 339.8 - 0 . 4  5.56 0.826 
9 .14  20.E4 29 .98  TWO 1.071 
0.1R9 339.4 3.5 5.65 0 . 8 1 9  
8.19 18 .82  27.02 TWO 1.071 
C.351 343.8 7.4 5.93 0.812 
7 . 4 0  17.13 24.53 TdO 1.071 
4 .70  1.750 108.7 728.4  
3.23 1.745 105.8 233.0 
2.19 1 .740 103.3 237.4 
1.00 1.735 101.3 241.5 
-0 .47  1.732 99.5 245.3 
-2.46 1.778 98.1 248.4 
9.0 0.775 
7.7 0.706 
5.7 0 .649 
2.e 0.601 
-1.4 0 .564 
-7.8 0.540 
34.2 
C.31F 346.5 11.7 6.44 0.806 
6.75 15.15 22 .50  TWO 1.071 
0 .293 34t.S 16.2 7.30 0.801 
6.26 14.66 20.92 TWO 1.071 





8 3 . 7  0.387 
23.6 0.0 
0.732 199.5 499.2 
0 .724 164.7 393.9 
0 .719 169.8 389.5 
0 .715 176.3 386.0 
0.716 1R3.9 383.7 
0.723 192.7  3 8 3 . 2  







6 9  -9 









































87.7 0 . 3 7 9  
23.6 0.0 
92.3 0.377 
-5 .54  1 .727 97.1 250.6 -18.0 0.536 
0.9866. -11.36 1.727 Q6.4 250.4 -35.2 0.587 
0.999A -27.3'3 1.730 96.4 234.3 -64.3 0.878 




109.9  0.423 
23.6 0 .0  
ARRIVAL D A T E  = ;442144.0 
0.757 149.5 424.6 
0.747 191.8 417.1 
0.737 154.8 410.2 
0.729 158.5 404.0 
21  -6 
25 .4  
29.1 
32.6 
41960.0 42144.0  
41970.0 42144.0 




42020.0 47144.0  
42030.0 42144.0 
42040.0 42144.0 
0.461 334.1 - 0 . 3  5.99 0.824 66.4 0.520 
9.81 23.31 33.11 TWO 1.048 29.5 0.0 
0.414 34C.1 3.5 5.98 0.816 68.1 0.485 











4.22 1.763 111.0 229.6 8.1 0.859 
3 . 1 s  1.758 107.9 234.0 6.8 0.781 
2.17 1.753 ! 0 5 . 2  23R.1 5.0 0.716 
0.95 1.748 102.9 242.0 2.5 0.661 
-0.43 1.744 101.0 245.5 -1.7 0.618 
- 2 - 2 0  1 - 7 4 1  99.5 248.5 -6.5 0.587 
-4.73 1.739 98.3 250.7 -14.3 0 .574 
-8.91 1.739 97.6 251.3 -26.7 0 .594 
-17 .84  1.741 97.3 246.8 -47.3 0.719 
0.372 344.5 7.4 6.16 0.809 
7.84 19.C9 2 6 - 9 3  TWO 1.098 
0.336 348.1 11.5  6.56 0.803 
7.09  17.50 24.60 TWO 1.098 
0.30t 345.2 15.R 7.24 0.797 
6 .51  16.24 22.75 TWO 1.098 
0.286 347.3 20.3 8.37 0.792 
6 .14  15.34 21.48 TWO 1.098 
0.283 342.0 24.9 10 .30  0.790 
6.08 14.94 21.02 TWO 1.098 
0.313 333.6 29.7 13.91 0.791 
29.5 0.0 
75 .1  0.433 
29.5 0.0 
78.7 0 .414 
29.5 0.0 






0.721 I63.O 398.6 
0 .715 168.4 393.9 




0.711 1112.0 387.6 
0.716 190.5 386.4 
48.3 
57.4 
6.64 15.53 22.18 TWO 1-098 
0.422 325.7 35.3 22.29 0.798 
8.92 19.21 28.13 Tdfl 1.098 
~ ~ ... 
29.5 0.0 





DATE = 7442146.0  
0 .754 149.5 430.6 
17.4 
41960.0 42146.C 








42050.0  42146.C 
C.495 334.4 -0.5 6.43 0.821 
10.61 26.10 36.71 TWO 1.124 
1.169 4.28 1 .779 113.7 231.2 7.3 0 .953 
1.124 3.18 1 . 7 7 4  110.2 235.5 C . l  0.865 
1.086 2.08 1.769 107.2 239.5 4.4 0 .791 
1.054 0.91 1.764 104.8 243.1 2.1 0.729 
1.027 -0.41 1.760 102.7 246.4 -1.0 0.679 
1.005 -2.01 1.756 101.0 244.3 -5.4 0.642 
0.991 -4.15 1.754 99.7 251.5 -11.6 0 - 6 2 0  
0.984A -7.36 1.753 98.8 252.6 -20.9 0.622 
0.990A -13.15 1.755 98.3 251.2 -35.4 0.681 
1.015A -27.49 1.762 98.5 2 3 6 - 7  -58.6 0.943 
C.443 34C.8 3.4 6.31 0.813 66.1 0.511 0 .744 151.4 422.7 
0.397 346.0 7.3 6.39 0.806 69.R 0.479 0.735 154.1 415.5  
9.39 23.49 32.89 TWO 1.124 35.4 0.0 21.0 




0.726 157.6 409.0 0.357 345.7 11.3 6.66 0 .799 
7.52 19.49 27.01 TWO 1.124 
0.323 351 .5  15.4  7.19 0,793 
6 .84  18.02 24.86 TWO 1.124 
C.297 35C.7 19.5 8 - 0 8  0.787 
6.35 16.93 23.28 TWO 1.124 
0.286 346.4 23.7 9.56 0.784 
6.14 16.28 22.42 TWO 1.124 
0.299 338.9 27.6 12.15 0.784 
6.38 16.36 22.74 TWO 1.124 
0 . 3 t l  33C.5 31.7 17.34 0.790 
7.61 18.C8 25.69 TWO 1.124 
0.555 326.5 37.7 11.12 0.805 












101 - 4  0.407 
3 5 . 4  0.0 
0 - 7 1 8  161.8 403.3 
0.711 1 6 6 - 9  398.4 
0.707 17P.O 394.4 
0.706 180.0 391.5 
0.709 1 8 8 - 2  389.8 





4 8  - 6  
61.0 
80 
1 9 7 3  
€ART H-MERCURY 
DEPART A R R I V E  SPEED R A DECL 
DV1 OW DVT 
I 1 . V I  
LEG C D I S T  
P S I  1 ECCEN 
RAS OECLS 
SMA THETl  THET2 P E R I H  
LAMOA 
DATE = 2442148.0  
0.752 149.8 4?7.0 0.313 
0.741 151.2 428.6 0.340 
0 .731 153.5 421.1 0.362 




APHEL I 2 V 2 P S I  2 R A OECL SPEED 
ARRIVAL 










































4.40 1.799 116.7 233.2 6.7 1.061 
3.21 1.793 112.8 '237.4 5.5 0.960 
2.06 1.788 109.5 2 4 1 - 3  4.0 0.876 
0.89 1.783 1Ob.R 244.8 1.9 0.805 
-0 .39  1.779 104.5 248.0 -0.9 0.747 
-1.86 1.775 102.6  250.7 -4.6 0.703 
-3.72 1.772 101.1 252.9 -9.6 0.673 
-6 .30  1.771 100.1 254.3 -16.8 0.663 
-10.41 1.772 99.5 254.1 -27.3 0.689 
-18.57 1.778 99.4 249.4 -43.8 0.808 
9.02 23.80 32.W 
C.382 351.4 10.9 
8.04 21.72 29.77 
0.343 353.9 14 .9  
7.24 20.03 27.27 
0.312 354.0 18.8 
6.64 18.72 25 .35  
0.293 351.0 22.6 
6.27 17.84 24.11 


































0.700 177.9 395.5 0.415 
0.702 135.7 393.4  0 .417 
0.712 194.8 392.8 0.418 
DATF = 7442150.0  
0.750 150.3 443.9 0 .282 
0.739 151.3 475.0 0.313 
0.728 153.1 427.0 0.939 
0.719 155.9 419.9 0.358 
0.710 159.5 413.5 0.374 
0.702 164.0 40R.0 0.386 
0.697 169.4  403.3 0.394 
0.693 175.7 399.7 0.4C1 
0 .694 193.2 397.2 0 .404 
0.702 191.9 396.0 0.406 










4 2  .O 
53.1 
O A T E  = 2642152.0  
0.736 151.6 442.0 0.283 
8.8 
11.9 








0 .725 153.0 433.5 0.211 
0 . 7 1 5  155.3 425.G 0.334 
0.706 i 5 e . 5  419.1 0.353 
0.697 162.6 413.2 0.367 
0.691 167.6  408.2 0.?77 
0.687 173.6 404.1 0.385 
0.687 1 8 0 . 6  401.2 0.390 
0.692 138.q  399.4 0.?92 
0.708 198.4 399.1 0.392 
O A T E  = 2442154.0  










0.711 154.9 432.5 0 . 3 ~ 7  
0.701 157.6 425.2 0.328 
0 . 6 9 2  161.3 418.8 0.345 
0.685 165.8 413.4 0.957 
0.680 171.4 408.9 0.367 
0 .678 178.0 405.4 0.373 
0.682 185.8 403.2 0.377 
0 .604 194.9 402.3 0.377 
6 .29  17.55 23.83 
0.329 3 3 6 - 1  2 9 - 0  
6.96 1P.30 25 .21  
0.435 329.3 33.0 











42010.0  42150.0  
42070.0 42150.0 
42030.0 42150.0  
42040.0 42150.0 
42050.0  42150.0 
42060.0 42150.C 
0 .582 334.7 -1 .2  
12.74 32.90 45 .63  
0.517 341.5 2.7 







6.86 0 .790 
TWO 1 . 1 7 4  





















4.58 1.821 120.2 235.4 6 .1  1.183 
3.27 1.816 115.8 2 3 9 - 6  5.0 1.068 
2.06 1.811 112.2 243.5 3.6 0.971 
0.87 1.806 109.1 246.9  1.7 0.891 
-0 .37  1.8C1 106.5 250.1 -0.8 0.824 
- 1 . 7 5  1.797 104.4 252.8 -4.0 0.771 
-3 .40  1.753 102.8 255.0 -8 .1  0.733 
-5 .54  1.792 101.5 256.5 -13.7 0.713 
-8.64 1.752 100.7 257.0  -21.6 0.719 
-13.93 1 .796 '100.5  255.3  -33.2 0.777 
-25.71 I - 8 C 7  100.9 745.1 -51.1 0.989 
0.461 348.1 6.6 
9.81 26.64 36.44 
0 - 4 1 1  353.C 10.5 
8.68 24.25 32.92 
0.368 356.3 14.3 
7.75 22.28 30.01 
0 .332 357.4 18.1 
7.01 20.73 27.73 
0.305 3<5.2 21 .6  
6.50 1 9 . t l  26.11 
0.295 35C.2 2 4 - 7  
6.31 19.C1 25.32 
0.312 342.2 27.0 
6 . 6 3  19.19 25.82 
0 .375 3?4.4 29.3 
7.90 20.85 28.79 
0 .539 33C.8 34.3 
11.66 27.14 38.R2 
65.2 0 .535 
47.9 0.0 
69.3 0 . 5 0 1  
47.9 0.0 




82.1 0 .434 
47.9 0.0 
8L.9 0 . 4 2 2  
47.9 0.0 





A P R I V  AL 
57.4 0.616 
54.6 0.0 
62.2 0 . 5 7 0  
54.6 0.0 






80.0 0 .454 
92.3 0 .418 
9.85 0.768 
TWO 1.174 






41970.0  42157.0 0.565 342.3 2.1 7.43 0.804 
12.30 3 3 - 1 5  45.45 TWO 1.197 
41980.0  42152.0 0.5C1 348.5 6.1 7.08 0.795 
1 0 - 7 6  25.86 40.62 TWO 1.197 
4199C.O 42157.0 0.446 354.4 9.9 6.96 0.786 
9.46 27.10 36.56 TWO 1.197 
4200C.O 47152.0 0.997 358.5 13.7 7.05 0.777 
8.37 24.82 3 3 . 1 9  TWO 1.197 
42010.0 42152.C 0 . 3 5 5  C.6 17.3 7.3R 0 .769 
7.48 27.59 30.47 TU0 1.197 











3.39 1.842 119.3 242.1 4.6 1.192 
2.09 1 - 8 3 6  115.2 246.0  3.2 1.080 
0.87 1.831 111.8 249.5 1.5  0.987 
-0.36 1.826 108.9 252.6 -0.7 0.910 
-1.67 1.821 106.5 255.3 -3.4 0 .848 
-3.15 1.818 104.6 257.5 -6.9 0.801 
-4.97 1.815 103.1 250.2 -11.5 0.771 
-7.42 1.815 102.1 260.1 -17.5 0.763 
-11 .14  1.818 101.7 259.6 -25.9 0.789 




























2 3 . 5  
27 .17  
7 5 . 5  
26.97 
2h.7 
78 .47  







1 3 - 7 9  
THO 






























41980.0 471'4.0 C.549 345.6 5.4 7 .34  0.791 58.7 0.611 
11.92 33.56 45.4R T W  1.220 61.5 0.0 










2.16 1.865 118.7 248.8 
0.87 1.@60 114.8 252.4 
-0.36 1.855 111.5 255.5 
-1.61 1 .850 108.8 258.2 
-2.97 1.846 106.6 260.6 
-4.55 1.843 104.9 262.4 
-6.54 1.842 103.7 263.5 
-9.31 1.844 103.0 263.8 






-9.7 0 .837 
-14.5 0.817 
-20.7 0 .823 
-29.4 0.873 
10.41 30.36 40.78 TWO 1.220 61.5 0.0 
42000.0 42154.0 0 .432 C.6 13 .0  7.01 0.772 58.3 0.532 
9.14 2 7 - 7 1  36.85 TWO 1 . 2 2 0  61.5 0.0 
42010.0 4 2 1 5 4 . 0  0.384 3.6 16.5 7 .17  0.167 72.9 0 . 5 0 2  
8.09 25.54 33.63 TWO 1.220 61.5 0.0 
42020.0 42154.0 0.344 4.2 19 .8  7.58 0.755 77.7 0.478 
7 . 2 6  23.86 31.12 TWO 1.220 61.5 0.0 
42030.0 42154.0 0.316 1.7 7 2 . 5  8.32 0.749 82.8 0 .461 
6.71 22.67 29.38 TWO 1.720 61.5 0.0 
6.52 2 2 - 0 6  2P.58 TWO 1.220 61.5 0.0 
42050.0 42154.0  0.?25 347.5 24.9 11.59 0.753 94.7 0.448 
6.88 22.24 29.12 TWO 1.220 61.5 0.0 
42060.0 42154.0 0.386 34C.Z 25.5 15.73 0 .770 101.8 0.456 
8.14 23.73 31.87 TWO 1.220 61.5 0.0 
42040.0  42154.0 0.306 355.6 24.3 9.53 0.74e 88.4 0.450 
1 9 7 4  
ELPTH-MERCURY 
OEPAPT 4RRlVf  SPF.€O R A O E C L  
n v i  o b 2  n v T  
I 1 V 1 P S I  1 ECCEN 
LEG COIST R b S  OECLS 
S M A  T H f T l  THETZ PERIH 
LAHOA 
APHEI 1 2  V 2  P S I 7  P A  OECL SPEFO 
A R R l V P L  
21.74 0.778 65.5 0.547 
ONE 0.652 262.3 0.0 
14.39 0.759 67.1 0 .551 
04TF = 2442456.0 
0.722 155.2 317.4 0.3270 
143.0 
0.704 157.9 310.7 0 .3160 
156 -1 
0.686 160." 304.0 0.3040 
163.7 
0.668 164.0 297.4 0 .2910 
168 .E 
0.651 167.4 291.0 0 .2760 
172.5 
0 .634 171.2 284.8 0 .2610 
175.4 
0.620 175.? 27S.O 0 , 2 4 6 0  
177.3 
0.609 190.1  273.7 0.2320 
177.3 
0.606 135.6 269.1 0.2180 
175.9 
0.618 192.4 265.8 0.2060 
174.4 
42310.0 42456.0 
42320.0 42456.0  








0 - 5 4 5  305.8 10.3 
11.@2 29.56 41 .39  











-18 .23  2.039 
-10.30 2.C30 
-6.2? 2 - 0 2 1  
-3 .66  2.012 




3 .30  1.973 
4.51 1.981 
75.2 2 5 0 - 1  -35.2 1.070 
72 .9  248.9 -19.9 1.018 
70.6 250.6 -11.4 1.047 
68.3 253.0 -6.2 1.100 
66.0 255.4 - 2 . 8  1.159 
63.7 257.7 -0.5 1.221 
61.5 259.9  1.3 1.283 
59.3 261.9 2.7 1.346 
57.1 2 6 3 - 7  3.9 1.409 
55.1 265.0 5.0 1.477 
ONE 0.652 262.3 0.0 
10.93 0.738 68.9 0.557 
ONE 0.652 262.3 0.0 
9.00 0.715 71 .2  0.565 
9-10 30.43 39.52 
0.415 333.1 2.4 
8.76 97.19 40.95 
OVE 0.652 2 6 2 - 3  0.0 
7.84 0.691 74.0 0.576 
ONE 0.652 262.3 0.0 
7.12 0.665 77.9 0.588 
ONE 0.652 262.3 0.0 
6.71 0.640 83.0 0.603 
. .. .
0.403 335.F 2.3 
8.51 34.02 42.53 
0.398 336.5 1 - 8  
8.39 35.87 44.26 
0-4C3 334.5 0.4 
ONE 0.652 262.3 0.0 
6.54 0.621 90.1 0 .620 
ONE 0.652 262.3 0.0 
6.57 0.616 99.8 0.640 
CNE 0.652 262.3 0.0 
6.81 0.644 112.3  0.667 
ONE 0.652 262.3 0.0 
8.50 37.72 46.23 
0 - 4 2 9  331.2 -1 .9  
9-08 39.61 48 .69  
0.493 32t.C -4 .9  
10.56 41.61 52 .16  
ARRIVPL DATE = 2442458.0 
69.0 0 .521 0 .713 157.6 319.1 0 .3410 
71.0 0.524 0.696 160.6 312.7 0 .3310 
73.4 0.530 0.680 163.9 306.3 0 .3200 
271.2 0.0 145.8 
271.2 0.0 157.4 
271.2 0.0 163.7 
271.2 0.0 167.8 
271.2 0.0 170.6 
7 6 . 3  0.537 0 .664 157.5 300.0 0.30713 
80.1 0.546 0.649 171.6 294.1 0.2950 
42320.0 42458.0 
42330.0 42458.0 
42340.0  42458.0 







0.495 311.9 12.2 
10.61 26.92 37.53 




























. O R 4  -14.95 1.992 
.061 -7.98 1.983 
.040 -4.35 1.975 
- 0 2 0  -2.03 1 ,966 
.003 -0.34 1.957 
.991 1.01 1 .949 
76.2 255.2 -30.6 0.981 
74.1 255.1 -16.1 0.954 
72.0 257.2 -8.3 0.988 
69.9 259.6 -3.6 1.037 
67.8 261.9 -0.6 l.OoO 
65.9 264.0 1.6 1.144 
64.0 265.9 3.2 1.197 
62.3 267.5 4.5 1.249 
60.7 268.4 5.7 1.303 
59.3 268.5 6.9 1.365 
9 .21  26.12 35.32 
0.404 327.3 5 - 4  
8.52 27.12 35.65 
0.383 331.6 4.3 
8.08 28.58 36.66 
0.369 334.0 3 .6  
7.76 30.1C 37.92 
0-361 334.1 2.4 
7.60 31.74 39.34 
0.365 331.5 0.5 
7.69 33.30 40 .99  
0-391 327.4 -2 .4  
0.456 321.9 -5 .9  
9.68 36.44 46.13 
0.580 317.0 -9.1 
12.69 38.25 50 .97  




















































ONE 0.665 271.2 0.0 173.6 
6.35 0.782 124.2 0.652 0.703 205.4 277.6 0 .2450 1.1614 5.49 
ONE 0.665 271.2 0.0 172.6 
ARRIVAL DATE = 2442460.0 
31.26 0.780 70.6 0.496 0 .721 157.1 326.7 0 .3630 1.078 -26.44 42370.0 42460.0  0.599 304.C 21.1 
1 3 . l t  30.F6 44.02 
423?0.0 42460.0 0.439 317.C 13.2 
9.30 24.25 33.55 
47340.0 42460.0 0.387 325.2 8 . 8  
8.15 24.22 32.36 
4235C.O 42460.0 0.358 325.8 6.4 
7.55 25.31 32.85 
42360.0 42460.0 0.340 331.C 4.7 
7.17 26 . t3  33.80 
42370.0 424E0.C C.330 331.5 2.S 
6.98 27.99 3 4 - 9 6  
42380.0 42460.0 0.334 328.5 0.2 
7 .06  29.30 36.36 
42390.0 42460.0 0.362 323.4 -3.3 
7.63 30.56 38.19 
9.06 31.81 40.87 
42410.0 42460.0 0.552 313.3 -10.3 
11.98 39.23 45.21 
42409.0 42460.0 0.42e 317.8 -7 .0  
79.1 768.9 -50.1 1.114 
17.3 259.7 -24.3 0.891 
75.3 260.8 -11.5 0.890 
73.4 263.1 -4.7 0.926 
71.6 265.4 -0.7 0.071 
69.8 267.5 1.9 1.017 
68.3 269.3 3.8 1.062 
66.9 270.6 5.3 1.104 
65.7 271.3  6.6 1.146 
64.8 270.R 7.9 1.194 
ONE 0.684 279.6 0.0 129.1 
16 .44  0.765 72.7 0.496 0.705 
ONE 0.684 279.6 0.0 148.9 
11.23 0.748 75.2 0.499 0.690 
ONE 0.684 279.6 0.0 158.0 
8.69 0.731 78.3 0 .503 0 .676 
ONE 0.684 279.6 0.0 162.8 
7.25 0.714 82.0 0 .509 0.663 
ONE 0.t84 279.6 0.0 165.7 
6.38 0.700 86.9 0.518 0.652 
ONE 0.684 279.6 0.0 1 6 7 - 7  
5.85 0.693 93.2 0.529 0.646 
60.5 320.8 0 .3550 
64.0 314.7 0 .3460 
67.9 308.7 0 .3360 
72.2 303.1 0.3250 
77.1 298.1 0 .3150 
8 2 . 8  293.7 0 .3050 
99.7 290.6 0 .2560 












-0 .38  1 .924 
1.09 1.917 
2.29 1 . 9 1 4  
3.34 1.C15 
4.32 1 .928 
ONE 0.6R4 279.6 0.0 169.0 
5.57 0.700 101.2 0 .544 0 .649 
ONE 0.684 279.6 0.0 169.5 
5.47 0.735 111.1 0.566 0.670 
CNE 0.684 279.6 0.0 169.3 
5.54 0.822 122.5 0.607 0.736 209.7 290.2 0 .2890 1.183A 5.30 1.962 
ONE 0.684 279.6 0.0 168.2 








42390.0 4 2 4 6 2 - 0  
42400.0 42462.0 
42410.0 42462.0 
0.575 325.5 -56 .6  -29.28 0.802 70.4 0.473 0.742 154.4 344.3 0.3910 
12.58 32.E5 45.42 TWO 0.707 2117.6 0.0 114.5 
0.494 311.5 21.1 23.79 0.775 74.2 0.472 0.713 160.5 328.5 0.3770 
10.59 24.94 35.53 ONE 0.707 287.6 0.0 135.6 













-7 .28  1.905 
-2 .89  1.898 
-c.44 1.892 
1.20 1.887 




85.0 281.7 65.3 1.181 
80.0 266.7 -40.1 0 .914 
78.3 263.9 -17.0 0.809 
76.5 265.9 -6.5 0 .827 
74.9 268.2 -0.9 0.864 
73.4 270.3 2.4 0.903 
72.1 272.0 4.7 0.940 
71.0 273.1 6.3 0.975 
70.1 273.4 7.8 1.008 
69.7 272.4 9.1 1.044 
8.03 21.f4 29.87 ONE 0.707 787.6 0.0 151.2 























31 S. 5 
328.7 







































2 8 7 - 6  
121.3 
287.6 


















3 1 - 1 0  








0.675 173.0 311.8 0.3530 
160 -7  
0.666 178.3 307.1 0.3440 
162.6 
0.6'63 184.5 303.3 0 .3360 
163.8 
0.669 192.1 300.8 0.3300 
lb4 .3  
0 .694 201.6 300.2 0.3270 
1 6 3  -9 
0.768 213.9 302.3 0.328D 
162.4 
DATE = 2442464.0 








0.421 325.7 -42.5 -14.52 0.807 71.3 0.458 
8.91 21.63 30.54 TWO 0.734 295.0 0.0 
0.401 317.9 19 .4  17.16 0.771 78.1 0.449 
8.45 20.56 29.01 ONE 0.734 2 9 5 - 0  0.0 
0.327 325.1 11.6 10.25 0.759 81.2 0.449 
6.92 19.81 26.73 ONE 0.734 295.0 0.0 
19.62 1 .894 
-11.00 1.874 
-3.72 1.868 
87.1 259.9 52.4 0.802 
81.0 267.2 -27.5 0.766 







0.708 164.5 330.5 0.3SOD 
141.7 
151.5 
0.696 168.9 325.1 0.3830 
1 9 7 4  
EARTH-MERCURY 
I 1 V 1 P S I  1 E C C E N  SHA T H E T l  THE12 P E R I H  
LEG C O I S T  RAS O E C L S  LAHOA 
I 2  V 2  P S I 2  R A  O E C L  S P E E D  DEPART ARRIVE SPEED R n O E C L  
OV1 OV2 O V T  









42360.0 42464.0 0.297 327.3 7.0 
6.34 20.61 26.96 
42370.0 42464.C 0.284 325.8 3.0 
6.11 21.59 27.70 
7.43 0 .749 85.0 0 .451 0.686 173.8 320.2 0.3770 
ONE 0.734 295.0 0.0 155.2 
5 .96  0.743 89.6 0.455 0.679 179.5 315.9 0.3700 
ONE 0.734 295.0 0.0 157.2 
-0.52 1.862 77.9 270.3 
1.36 1.85R 76.6 272.4 
2.65 1.858 75.4 274.0 
3.65 1.863 74.6 274.9 
4.49 1.879 74.1 274.8 

































-9 .9  
32.42 
-12 .8  
5.10 0.743 95.3 0.462 0.678 186.3 312.5 0.3C40 
ONE 0.734 295.0 0.0 158.3 
4.58 0.758 102.4 0 .475 0.687 194.5 310.6 0.3600 
ONE 0.734 295.0 0.0 158.6 
4.28 0.798 110.9 0.499 0.716 204.7 310.8 0.3590 
ONE 0.734 295.0 0.0 157.9 
4.13 0.882 120.5 0.546 0.796 217.8 313.7 0.3620 
ONE 0.734 295.0 0.0 155.8 
A R R I V A L  DATF = 7442466.0  
























42310.0 4 2 4 6 6 - 0  
42320.0 4 2 4 t 6 . 0  
42340.0 42466.0 


























































24 .74  
-2.5 
25.65 
-7 .4  
27.00 
-11 .4  
29.10 
-14.1 





















0.812 71.0 0 .446 
0.763 302.1 0.0 
0.801 74.2 0.438 
0.763 302.1 0.0 
0.780 79 .1  0 .431 
0.763 302.1 0.0 
0.770 8 2 . 3  0.428 
0.763 302.1 0.0 
0.762 86.0 0.429 
0.763 302.1 0.0 
0.758 90.6 0 . 4 3 1  
0.763 302.1 0.0 
0.762 96.1 0.438 
0.763 302.1 0.0 
0.779 102.9 0.451 
0.763 302.1 0.0 
0 - 8 2 1  110.8 0.475 
0.763 302.1 0.0 
0.903 119.8 0.526 
0.763 302.1 0.0 
1 3 - 9 7  1.863 R9.3 254.1 




0 .714 164.R 
124.9 
0 .704 169.5 
144.5 
0.696 174.7 
149 - 3  
0 .691 180.8 
1.022 -21.67 1.845 83.3 276.5 -50.6 0.876 






















-5.23 1.e40 81.9 269.3 -14.4 0.669 
-0.64 1.835 80.6 271.5 -1.7 0.682 
1.57 1.832 7 9 . 4  273.7 4.0 0.710 
2.94 1.833 78.5 275.2 7.2 0.737 
3.92 1.839 77.9 276.0 9.3 0.760 
4.70 1.856 77.6 275.5 11.0 0.781 
5.36 1.854 77.8 273.1 12.4 0 . 8 0 4  
151.3 
0 .691 l R 4 . 0  
152.2 






A R R I V A L  D A T E  = 2442460.0  
42310.0 42468.0 0.348 322.C -27 .4  -5.27 0.815 72.6 0.436 0 .754 154.1  364.1 0.425 
7 .34  14.48 21.83 TWO 0.793 308.9 0.0 113.5 
47320.0 42468.0 0 .337 32q.7 -31.3 -7.61 0.806 74.9 0.427 0.742 157.4 357.7 0.4260 
11.06 1.R36 91.2 249.9 39.1 0.558 
13 .64  1.831 89.3 258.2 43.8 0.624 
20.71 1.825 87.6 269.9 55.8 0.779 
-8.70 1.E14 P4.2 770.4  -25.6 0.631 
7.12 16.39 23.51 TWO 0.793 308.9 0.0 117.2 
7.77 20.5C 2f l .73 TWO 0.793 308.9 0.0 115.9 
7.36 16.61 23 .98  ONE 0.793 308.9 0.0 134.9 
4233O.@ 42468.0 0.369 335.2 -43.3 -14.46 0 .796 7 7 . 4  0 .419 0.731 161.2 351.8 0.4240 
42350.0  L 2 4 t . 9 - 0  0.342 317.6 21.7 15.4!  0.779 R3.2 0.412 0.711 170.0 340.1 0.4180 
42360.0 42468.0 C.272 372.7 9.3 7.80 0.773 86.9 0.411 0.704 175.5 335.8 0.4150 -0.P5 1.810 83.0 271.7 
1.89 1.808 82.0 274.0 
3.34 1.810 81.2 275.6 
4.28 1.817 80.7 276.1 
4.98 1.835 80.7 275.1 




11.5 0 .674 
13.1 0.691 
14.6 0.711 
5.88 15.91 21.79 
42370.0  4 2 4 6 8 . 0  0.254 321.C 1.9 
5.58 16.61 22.19 















0 - 7 9 6  
0.793 














4 R R I V b L  
0.700 182.0 332.2 
144.8 
0.702 189.6 329.7 
145.6 
0.716 198.8 328.8 
145.5 
0.752 210.1 330.0 
144.1 
0 .841 223.Q 333.6 
140 -8  






42380.0  42468.0 0.263 316.C - 4 . 1  
5.73 17.30 23.03 
42390.0 424tR.O 62.302 310.0 -9.2 
6 - 4 3  17.87 24.30 
42400.0 4246R.0 C.377 3C5.3 -13 .0  
7.95 i 8 . 3 e  26.32 
42410.0  42468.0 C.500 30?.1 -15.4 
10.73 1 8 - 5 0  29.69 
42310.0 47470.0 0.936 320.8 -23.1 
7.10 12.85 1O.94 
42320.0 42470.0 0.315 327.4 -24 .3  
6.69 13.86 20.55 
-3.17 0.818 73.0 0 .429 0.756 154.0 370.4 0.432 
TWO 0.824 315.4 0.0 106.0 
9.30 1.812 O3.1 245.3 
10.51 1.807 91.2 253.5 
12.99 1.801 89.4 261.2 






T h 0  
-6.52 0.801 













8.22 0.782 87.6 0.396 0.710 176.3 34?.0 0.4290 











0.745 157.4 364.0 0.4?4 
111.8 


















0.265 32C.6 10.8 
5.78 14.C5 19.83 
C.242 315.3 0.5 
5.39 14.66 20.05 
0.253 314.0 -6.3 
5.57 15.28 20 .85  
C.795 30F.C -11.3 
6.30 1 5 - 7 9  22.08 
0.372 303.7 -14.7 
7.83 16.23 24.06 
C.493 301.9 -16.7 














0.725 165.7 352.7 0.4330 
112.7 













-1.25 1.788 85.2 270.9 
2.37 1.787 84.3 273.4 
3.89 1.789 83.6 274.9 
4.76 1.797 83.3 275.2 
5.36 1.816 83.+ 273.9 
5.82 1.R54 84.1 270.1 
-4.1 0.543 





4.77 0.782 02.0 0.397 0.708 183.0 339.7 0.4270 
ONE 0.824 315.4 0.0 137.4 
3.42 0.789 97.2 0.403 0.712 191.0 137.6 0 .4250 
ONE 0.824 315.4 0.0 138.1 
2.74 0.809 103.5 0.417 0.727 200.6 337.1 0.4240 
ONE 0.824 315.4 0.0 137.R 
2.34 0.852 110.8 0.444 0.765 212.2 Z38.5 0.4250 
ONF 0.R24 315.4 0.0 136.1 
2.10 0.931 118.9 0.501 0.Q56 226.1 342.2 0.4270 
ONE 0.824 315.4 0.0 132.3 
A R R I V A L  
-1.6P 0.820 73.2 0 .424 
TWO 0.e56 321.6 0.0 
-2.10 0.812 75.7 0.412 
TWO 0.856 321.6 0.0 
TWO 0.656 321.6 0.0 
THO 0.856 321.6 0.0 
-2.92 0.805 78.3 0.401 
-5.04 0.798 8 1 . 1  0.394 
D A T E  = 2442472.0 








0 .330 315.9 -19.8 
6.98 11.84 18.82 
0.305 325.8 -19.5 
6.50 12.34 18.83 
0.283 33C.5 -20.6 
6 .04  13.CE 19.17 
C.2 t9  335.6 -26.1 
5.P3 14.45 20.28 
0.395 3 4 9 . 8  -59.5 
8.15 1.791 04.9 240.0 
R.68 1.785 93.0 248.6 
9 .60  1.780 c1.2 256.1 
‘1.82 1.776 R9.7 263.0 
2 7 - 3 2  1.772 P8.4 284.6 







0.748 157.4 370.2 0.440 
104.0 
0.738 l h 1 . 3  3 W . 3  0.442 
109.7 
0.729 165.h 358.9 0.4420 
113.2 
. . . . ~ .. . -20.44 0.792 84.4 0.388 0.721 171.0  354.3 0.4410 
8.33 2 3 - 7 9  32.12 TWO o.es6 321.6 0.0 107.2 
0.268 3 1 f . 2  13.9 9.33 0.789 88.1 0.385 0.716 176.4  349.4 n.4400 
5.81 12.60 18.41 ONE 0.856 321.6 0.0 127.0 
83 
1 9 7 4  
EbRT H - M t P U I  LY 
O E P A R T  ARRIV€ SPFFO L A OECL 
OV1 Ob2 DVT 
I 1 V 1 P S I  1 FCCEN S U A  T H F T i  THE12 PERIH 













































1 2  V Z  P S I 2  L A  OECL SPEED 
42370.0 42477.6  0.237 318.4 -7.1 3.89 0.790 92.4 0 .386 0 .714 181.Q 346.P 0.4390 
42380.0 42477.C 0.245 312.e -9.3 2 - 5 0  0.798 97.6 0.391 0 .719 192.1 345.0 0.4380 
5.22 11 .11  19 .33  C Y €  0.856 321.6 0.0 129.1 
5.43 13.70 19.14 ONE 0.P56 371.6 9.0 120.8 
42190.0 42472.0 0.289 306.7 -13.8 1 . ~ 8  0.~19 103.6 0.405 0.736 i o ? . ?  344.7 0.4270 
3.19 1.768 R6.3 271.7 
4 .69  1 . 7 7 0  P5.8 273.1 
5.41 1 .779 85.6 273.4 
5.87 1.798 85.9 271.5 
6.19 1 .836 86.7 267.1 
11.1 0.511 
15.8 0.531 
17.8 0 .547 
19.1 0.561 
19.9 0.580 
6.19 14.15 20.34 
42400.0 42472.0 C.367 302.C -16 .6  
7.73 14.56 22.28 
42410.0 42472.0  0 .487 3C1.3 -lR.O 
10.41 15.13 25.55 
ONE 0.P56 321.6 0.0 129.3 
1.55 0.861 110.7 0 .434 0 .775 213.7 346.3 0.4380 
ONE 0.P56 321.6 0.0 127.3 
1 .35  0.938 11f3.5 0 .492 0.866 227.5 249.0 0.4400 
ONE 0.P56 321.6 0.0 123.0 
ARRIVAL DATE = 2442474.0  
-0.54 0.821 73.3 0.427 
TWO 0.887 327.7 0.0 
-0.65 0 .614 75.8 0.408 
TU0 @.Re7 327.7 0.0 
-0.84 0.t307 7u.5 0.396 
T W O  0 . ~ ~ 7  3 7.7 0.0 
-1.25 n.eoi 8 1 . 4  0.387 
TWO 0.887 327.7 0.0 
-2.58 0.796 84.7 0.381 
TWO 0.887 377.7 0.0 
23.15 0.794 88 .4  0 . 3 7 7  
0.760 153.7 1R7.3 0.439 
07.1 
0.749 157.2 376.0 0.444 
94.8 
0.740 161.3 ?70.2 0 .447 
101.4 
0 - 7 3 2  165.9 364.9 0.44P 
106 - 8  
110.7 
0 .720 177.' 356.3 0.4480 
109.9 
119.6 
0 .725 197.F 351.8 0.4470 
129.4 
0.742 202.9 351.6 0.4470 
120.0 
0.725 171.2 360.3 0.449 
0.719 1 ~ 4 . 5  353.4 0.4480 
42310.0  42474.0  0.328 - - G . 3  -17.2 
6.94 11.35 18.29 
7.35 1.772 96.6 234.4 
7.50 1.767 94.6 243.2 
7.73 1.762 O2.9 251.0 
8.17 1.758 91.4 257.6 
9.54 1 .754 O0.1 263.2 
16 .15  1.752 89.0 270.8 
4 .90  1.751 88.2 269.0 
5.94 1.754 87.7 270.6 
6.32 1.763 87.6 270.5 
6.51 1.782 R8.0 268.2 




3 1 - 5  0.477 







47320.0 42474.C C.301 324.7 -15 .9  
6.42 11.46 17.BR 
42330.0 42474.C 0.276 328.5 -15 .2  
5.96 11.72 1 7 - 6 8  
42340.0 42474.0  0.253 3 3 1 . 7  - 2 5 . 8  
5.56 12 .14  17 .70  
42350.0 47474.0 0 . 2 3 t  333.4 -20.3 
5 .28  12.S5 1 P . 2 3  
42360.0 42474.0  c.421 3ce.e  31.3 
8.R9 16.37 25 .26  ONE 0.887 377.7 0.0 
42370.0  42474.0 C.221 31S.C -7.8 2 - 1 3  0.795 97.7 0.377 
1 .17  0.805 97.8 0 . 3 8 3  
ONF O.BP7 327.7 0.0 
cl-ncl 17-19 1 7 . 1 ~  O N F  0.887 327.7 0.0 ___. _. . ~  - ._ 
42380.0 42474.C 0.238 312.C -13.8 
5.32 1 2 . t 4  17.07 
42390.0 47474.0 c.784 306.1 - 1 7 . c  0.78 0.826 103.7 0 , 3 9 7  
ONE 0.887 327.7 0.0 
0.61 0.867 110.5 0 .427 
6 .10  13.CO 19.11 
42400.0 42474.0 C.3C2 302.1 -18.R 
7.63 13.38 21.01 
42410.C 42L74.0 0.480 3C1.C -19.5 
10.26 13.99 24.25 
0 . 7 8 1  2 !4 .7  353.1  0.4480 
117.9 
0 . 8 7 1  72t3.3 356.7 0.4480 
113.4 
CNF 0.887 ?27.7 0.0 
ONF 0.887 377.7 0.0 
0.57 0.941 I L P . Z  0.485 
ARRlVbL DATE = 2442476.0  
0.35 0.822 7 ? . l  0 . 4 2 3  
TWO 0.918 333.6 0.0 
0.44 0.P15 75.R 0 .407 
TWO 0.918 333.6 0.0 
0.760 153.5 V 7 . 4  0.439 
77 .1  
0 .751 157.1 381.7 0.445 
84.8 
0.742 161.1 375.q 0 .449 
91.8 
0.733 165.8 170.7  0.452 
97.9 
0.727 171.3 366.2 0 . 4 5 4  
IO? . I  
0.723 177.5 ?67.4 0 .454 
107.8 
0 .722 184.5 35O.6 0 .4540 
107.6 
0.728 193.3 35P.1 0.4540 
110.1 
0.746 203.4 358.0 0 .4540 
110.1 
0.785 215.2 359.6 0 .4540 







5.51 11.03 16.54 
42350.0 42476.0  C.230 32E.7 -8.2 
5.18 11.C4 16.23 
423h0.C 47476.C C.223 3?2. t  -0.9 
5.C8 10.71 15 .78  
42370.0 4247h.C C.221 325.1 -27.2 
5.06 13.02 18.08  
5.27 17.35 17.62 






















- 1 1 . 4  
16.94 
- 9. 9 
i e . 2 9  
6.77 1.757 98.2 229.0 
6.68 1.752 96.2 237.8 
6.55 1.747 94.5 245.6 
6.33 1.743 93.0 252.3 
5.83 1.739 91.7 257.9 
7 .37  1.737 90.7 261.9 
10.42 1.737 P9.9 266.2 
8.13 1.740 89.5 267.1 
7 . t 5  1 .749 89.4 266.6 
7.43 1.768 89.9 264.0 
7 .30  1.804 O0.9 258.7 











0.54 0.609 78.5 0.394 
TWO 0.918 333.6 0.0 
TWO 0.918 333.6 0.0 
1.21 0.799 8 L . P  0.376 
TWO 0.018 333.6 0.0 
3.64 0.797 RR.5 0.371 
TWO 0.918 333.6 0.0 
-3.44 0.800 92.H 0 . 3 7 1  
ONE 0.918 332.b 0.0 
-1.10 0.809 07.8 0.376 
ONE 0.918 333.6 0.0 
0.74 0.803 8 1 . 5  0.383 
47390.0 42476.C 0.281 306.6 -21.3 
6.04 1 2 - 4 2  1R.47 
7.54 1 2 - 7 1  20.25 
42410.0  42476.C C.474 301.3 -21.1 
42400.0 4247c.c  0.358 3c7.3 -21 .4  
-0.72 0.830 107.6 0 .391 
ONE 0.918 333.6 0.0 
-0.53 0.871 110.3  0.421 
ONE 0.918 333.6 0.0 
-0.42 0.942 117.7  0.479 
ONE 0.918 311.6 0.0 10.10 13.34 23.44 
ARRIVAL O A T €  = 2a42478.0 
1.16 0 .872 72.8 0.426 0.760 153.2 39?.4 0 .436 
TWO 0.948 339.3 0.0 6 7 . 4  
42310.0  4247P.O C.334 318.5 -13 .2  
7.06 1 1 - 7 0  18.75 
6.35 1.744 O9.8 224.3 
6.10 1 . 7 3 9  97.8 232.6 
5.75 1.735 96.0 240.3 
5.23 1.731 94.5 247.0 
4.25 1.727 93.2 252.7 
1.56 1.725 92.2 257.0  
12.89 1.729 91.0 263.1 
9.74 1.738 91.1 262.1 
8.69 1 .756 91.6 259.3 
8.13 1.790 92.6 254.0 
24.3 0.462 
24.4 0 .444 
23.6 0.431 
21.8  0.423 
18.0 0.414 
6.7 0.403 
46.2 0 .534 
36.6 0.493 
3 2 - 6  0.492 
29.6 0.512 
42320.0 42478.0 0.304 323.5 -1c .q  1.31 0.816 75.6 0.408 0.751 156.8 357.1 0.444 
6.47 11.17 17.64 TWO 0.948 339.3 0.0 74.8 
42330.0 42478.0  0.276 327.0 -R.5 1.55 0.P10 78.4 0.394 0.742 160.9 381.4 0.450 
5.96 10.81 16.77 TWO 0.948 339.3 0.0 81.7 
42340.0 42478.0 0.251 328.5 -6.1 1.98 0.804 81.5 0.382 0.735 165.6 376.2 0.454 
5.53 10.56 1 6 . 0 9  TWO 0.948 339.3 0.0 87.9 
47550.0 42478.0  0.232 327.0 -2 .8  2.86 0.800 84.8 0 . 3 7 3  0 - 7 2 8  171.1 371.8 0.456 
5.22 10.33 15 .55  TWO 0.948 339.3 0.0 93.2 
42360.0 42478.0 C.23C 32C.6 5.0 5 .47  0.799 8R.5 0.3bR 0 .725 177.5 ?68.1 0.458 
5.19 10.01 15.20  TWO 0.948 339.3 0.0 97.6 
42380.0 42478.0 0.250 319.S -36 .4  -6.04 0.812 97.7 0.372 0 .731 191.4 363.8 0 .459 
5.52 13.77 19 .29  CNE 0.948 339.3 0.0 99.5 
42300.0 42478.0 0.281 3C8.4 -27.7 
6 .05  12.59 18 .64  
42400.0 42478.0 C.355 3C2.3 -24.7 
7.47 12.58 20.05 
9 - 0 4  13.15 23.09 
42410.0 42478.0 0.466 302.0 -23.1 
-2.19 0 .832 103.4 0.386 0 .748 203.5 363.8 0 .459 
-2.02 0.871 110.0 0.416 0.785 215.2 365.3 0.458 
-1.57 0.939 117.3 0.473 0.868 228.3 368.2 0.458 
ONE 0.948 339.3 0.0 100.2 
ONF 0.948 339.3 0.0 98.4 
ONE 0.948 339.3 0.0 94.1 
ARRIVIL  08TE = 7442480.0  
1.85 0.R22 72.3 0.432 
TWO 0.978 345.0 0.0 
0.760 152.9 398.7 0.432 
0 .751 156.4 392.4 0.442 
0.742 160.5 386.6 0.449 
0.735 165.3 381.5 0.454 
0.729 170.8 377.1 0.457 
0.725 177.2 373.5 0.455 
58.4 
65.3 




42310.0 424PO.D 0.342 3 1 8 - 4  -11 .6  
7.21 1 2 - 4 2  19.63 
42320.0 424e0.0 0.310 323.4 -9.0 
6.58 1 1 . t 3  18.21 
42330.0 424P0.0 C.280 326.8 -6.3 
6.04 l l . C 3  17 .07  
5.59 10.57 16 .16  
42350.0 42480.0 0.23C 326.4 0.3 
5.28 10.18 15 .46  
42360.0 42480.0 0.233 32C.5 6.8  
5.23 9.E5 15 .09  
42340.0 42480.0 c.255 32e. i  -3.4 
6.04 1.734 101.4 220.7 
5.66 1.730 99.3 228.3 
5.18 1.725 97.5 235.5 
4.50 1.721 95.9 242.0 
3.38 1.718 94.6 247.6 







2.03 .0.816 75.2 0.412 
TWO 0.978 345.0 0.0 
2.34 0.810 78.1 0.396 
TWO 0.978 345.0 0.0 
2.85  0.805 8 1 - 2  0.383 
TWO 0.978 345.0 0.0 
3.81 0.801 84.6 0.373 
TWO 0.978 345.0 0.0 
6.01 0.800 88.4 0.367 
TWO 0.978 345.0  0.0 
84 
1 9 7 4  
EbRT H-MERCURY 
DEPART ARPIVE SPFEO R A OECL 
OV1 OV2 OVT 
47370.0 424PO.O C.320 308.8 24.6 
6.78 11.50 1R.29 
42380.0 42480.0 0.427 344.7 -59.6 
9.04 23.6R 3 2 - 7 2  
42390.0 424PO.C C.294 313.1 -37.6 
6 . 2 9  14.Cl 20.30 
4740C.O 4 2 4 f 0 . 0  C . 3 5 4  3C5.3 -29.3 
7.46 13.C7 20.53 
9.78 13.42 23.19 
42410.0 124eo.o  c.460 303.3 -25.5 
42310.0 42462.0 0.352 318.5 -10.3 
7.42 13.4C 20.88 
42320.0 424P2.0 0.218 329.4 -7.5 
6.74 12.43 19.17 
42330.0 4 2 4 ~ 2 . 0  0 . 2 ~ 7  32c .e  -4.6 
6.16 11.61 17 .77  
0.260 328.2 -1.5 
5.69 10.95 1 6 - 6 5  
42340.0 42482.0 
42350.0 42482.0 
42360.0 424ez.o  
42370.0 42482.0 
5.97 10.45 16.42 
42390.0 42482.0 0.362 326.1 -52.4 
7.62 18.t2 26.24 
42400.0  424F2.O C.360 305.0 -35 .8  
7.59 1 4 - 4 3  22.02 
42410.0 42482.0  0.454 305.3 -28 .6  
9.65 14.14 23.79 
42310.0  424en.o 
42370.0 42484.C 
42330.0 42484.0  




42380.0  42484.0 
42400.0  L 2 4 R 4 . 0  
42410.0 4 2 4 W . O  
O.?t5 31E.t  -9.2 
7.70 14.78 22.48 
0.324 323.7 -6.3 
6.96 13.52 20.4f l  
C.296 327.2 -3.2 
6 - 3 3  1 2 . 4 9  18.83 
0.268 328.7 0.0 
5.83 11.67 17 .49  
C.247 327.4 3.7 
5.46 11.01 16.48 
0.239 3?2.5 8.5 
5.33 10.55 15.89 
0.263 314.1 1 5 . 9  
5.73 10.60 16.33 
C.422 305.5 1 9 . 8  
8.92 15.48 24.40 
C.391 316.8 -45.3 
8.23 17.41 25 .64  
9.61 15.43 25.04 
0.452 3oe.4 -32.9 
42310.0 42486.0 0.382 318.8  -8.4 
8.05 16.35 24.40 
42370.0 42486.0 0.343 3 2 4 . 0  - 5 . 3  
42330.0 42486.0 C.308 327.8 - 2 - 2  
6.55 13.64 20.20 
42340.0  4248t.O C.27e 325.5 1.2 
7.24 14.86 22.10 
6.00 12.65 18.65 
42350.0  42486.0  C.255 3 2 f . t  4.8 
5.59 11.87 17 .46  
42360.0 42486.0 0.243 324.3 9.0 
5.41 11.31 16.72 
42370.0 42486.C 0.257 316.6 14.5 
5.63 11 .17  1 6 - 8 0  
42380.0 42486.0 0.336 3C7.9 23.5 
7.10 1 2 . F b  19.97 
42400.0 42486.C 0.508 335.8 -56 .1  
10.52 24.89 35.81 
4 2 4 1 0 . 0  4 2 4 ~ 6 . 0  0.462 313.6 -39 .0  
9.84 17.C3 27.47 
42310.0 42488.0 0.402 315.1 -7 .7  
8.48 18.17 26.65 
42320.0 42488.0 0 . 3 6 0  324.5 -4.6 
7.58 16.45 24.04 
42330.0 42488.0 0.323 328.5 -1.3 
6.83 15.04 21.87 
42340.0 42488.0 C.290 33C.6 2.1 
42350.0 42488.0 0.264 33C.1 5.6 
5.76 12.56 1R.72 
42360.0 42488.0 C.250 326.4 9 . 4  
5.51 12.30 17 .80  
6.22 1 3 . 8 8  20.09 
1 1 V 1 PSI 1 ECCEN 
LEG C O l S T  R A S  OECLS 
1 5 - 3 0  0.803 92.7 0.365 
TWO 0.978 345.0 0.0 
-23.05 0.812 97.5 0.364 
O M  0.978 345.0 0.0 
-6.88 0.833 103.1 0.383 
ONE 0.978 345.0 0.0 
-4.09 0.870 109.6 0.413 
ONE 0.978 345.0 0.0 
-2.77 0.935 116.8 0.468 
ONE 0.978 345.0 0.0 
ARRIVAL 
2.47 0.821 71.6 0.440 
TrlO 1.007 350.5 0.0 
2.66 0.815 74.6 0.418 
TkO 1.007 350.5 0.0 
2.98 0 .809 77.7 0.400 
S M A  T H E T l  T H F T Z  P E R I H  
LAMOA 
0.725 184.6 371.0 0.460 
0.731 193.1 36e.8 0.461 
90 .O 
91.1 
0.748 203.7 36a.0 0.461 
85.4 
DATE = 2442482.0 
0.759 152.5  403.8 0.425 
0.750 156.0 397.5 0.4?7 




68 .1  
72.9 
76.8 
0.735 164.8 386.6 0.451 
0.729 170.3 387.1  0.456 
0.725 176.7 378.5 0.459 
0.725 184.1  37t.O 0.460 
TWO 1 . 0 0 7  350.5 0.0 
3.51 0.804 80.8 0.386 
TWO 1.007 350.5 0.0 
4.43 0.801 84.3 0.375 
THO 1.007 150.5 0.0 
6.28 0.800 88.1 0.368 
THO 1.007 350.5 0.0 
11 .39  0.803 92.3 0.365 
THO 1.007 350.5 0.0 80.2 
ONE 1.007 350.5 0.0 85.3 
ONE 1 .007 350.5 0.0 82.1 
ONE 1.007 350.5 0.0 7 8 . 0  
-15.32 0.831 102.7 0.382 0.746 202.5 373.6 0.461 
-7.74 0.866 109.1 0.410 0.780 213.0 375.0 0.460 
-4.82 0.928 116.2 0.462 0.852 226.5 377.5 0.458 





















0.820 70.7 0.450 0.758 152.1 
1.035 356.1 0.0 43.3 
O . R l 4  73.9 0.426 0.749 155.5 
0.808 77.0 0 .407 0.741 159.5 
1.035 356.1 0.0 48.9 
1.035 356.1 0.0 54.3 
O.PO3 80 .3  0 .391 0.734 164.1  
1.035 356.1 0.0 59.3 
0.800 83.8 0.378 0.728 169.6 
1.035 356.1 0.0 63.7 
0.799 87.6 0 .370 0 .724 175.9 
1 .035 356.1 0.0 67.4 
0.801 91.9 0 .367 0.724 183.3 
1.035 356.1  0.0 70.6 
0.810 96.8 0.370 0.729 191.8  
1.035 356.1 0.0 77.0 
0.861 108.5 0.407 0.775 212.6 
1.035 356.1 0.0 77.5 
0 .919 115.5 0.457 0.841 224.9 
1.035 356.1 0.0 72.2 
408.9 0.417 
402.5 0 . 4 3 C  
396.6 0 .440 
391.4 0.447 
387.0 0.452 




3 8 1 . 3  0.456 
ARRIVAL DATE = 2442486.0  
3.59 0.819 69.6 0 .464 0.757 151.7 414.0 0.406 
TU0 1.062 1.6 0.0 37.0 
3.73 0.812 72.9 0 .437 0 - 7 4 8  154.9 407.4 0 . 4 2 1  
TWO 1.062 1.6 0.0 42.1 
4.00 0.807 76.2 0.415 0.740 158.R 401.5 0.432 
4.47 0.802 79.6 0 .398 0.732 163.4 ‘296.2 0.441 
TWO 1.062 1.6 0.0 5 1 - 5  
THO 1.062 1.6 0.0 47.0 
5.23 0.798 83.1 0 .384 0.726 168.7 391.6 0.447 
THO 1.062 1.6 0.0 55.5 
6.55 0.797 87.0 0 .374 0.722 175.0 387.9 0.452 
THO 1.062 1.6 0.0 58.9 
9.16 0 - 7 9 9  91.3 0.370 0.722 1 8 2 . 2  385.2 0.455 
TWO 1.062 1.6 0.0 61.9 
THO 1.062 1.6 0.0 66.7 
ONE 1.062 1.6 0.0 77.2 
ONE 1.062 1.6 0.0 68.6 
15 .94  0.807 96.2 0.372 0.726 190.6 383.7 0.456 
-24.76 0.855 107.7 0 .406 0.768 210.9 382.4 0.456 
-11.41 0.909 114.8 0.453 0.828 223.1 384.8 0.453 
ARRIVAL DATE = 2442488.0  
4.12 0.817 68.2 0.481 0.755 151.3 419.1  0.392 
TWO 1 . O f l 9  7.1 0.0 31.5 
4.21 0.810 71.7 0 .451 0.746 154.3 412.3 0.409 
TWO 1.089 7.1 0.0 36.1 
4.44 0 .804 7 5 . 2  0.427 0.738 158.0 406.2 0.423 
TWO 1.089 7 . 1  0.0 40.5 
4 - 8 4  0.799 78 .7  0.407 0.730 162.5 400.8 0.433 
THO 1.089 7.1 0.0 44.6 
5.51 0.796 92.3 0.392 0.724 167.7 396.1 0.441 
TWO 1.089 7.1 0.0 48.3 
6.64 0 - 7 9 4  86.2 0 .381 0.720 173.8 392.3 0.446 
TWO 1.089 7.1 0.0 5’1.5 
42370.0 424P8.0 0.255 319.4 19.8 8.67 0.795 90.6 0.375 0.719 180.9 389.4 0.449 
5 - 6 0  12.00 1 7 - 6 1  T u n  i . n s 9  7.1 o.n 54.9 . - ~ ~  __... .- .__. .__ 
42380.0 42488.0 0.304 311.C 19.8 13.07 0.802 9 5 - 4  0.376 0.723 159.2 387.7 0.451 
6.48 12.72 1 9 - 2 0  THO 1.089 7 - 1  0.0 58.0 
APHEL I 2 V 2 P 5 I  2 P A OECL SPEED 
0.990A -8.47 1.716 92.9  254.9 -33.7 0.455 
1 - 0 0 2 A  29.79 1.719 c2.4 260.4 78.4 0.871 
1.035A 13.47 1.728 02.5 256.9 47.9 0.542 
1 - 1 0 7 A  10.53 1 .746 93.0 254.3 38.7 0.510 







































5.81 1.727 103.0 218.1 
5.34 1.723 100.8 225.1 
4.76 1.718 98.9 231.7 
3.99 1.714 97.3 237.8 
2.84 1.711 06.0 243.1 
0.77 1.709 95.0 247.4 
-4 .54  1.709 94.3 250.2 
71.75 1.721 93.7 249.3 
13 .46  1.737 94.3 249.1 
10.82 1.768 95.5 245.4 
5.66 1.723 104.7 216.6 
5.09 1.719 102.4 222.8 
4.44 1.714 100.4 228.9 
3.62 1.710 98.7 234.4 
2.47 1 .707 97.3 239.4 
0.62 1.705 96.2 243.5 
-3 .13  1.705 95.5 246.2 
16.23 1.708 45.2 244.0 
18.74 1.731 95.5 242.6 
13.15 1.760 “6.7 241.6  
5.56 1.722 106.4 215.9 
4.92 1.117 104.0 221.6 
4.20 1.713 101.8 227.1 
3.34 1.7C9 100.1 232.2 
2.20 1.706 98.6 236.7 
0.53 1.703 97.5 240.5 
-2 .40  1.703 96.7 243.1 
-9.51 1.706 96.4 243.2 
30.55 1.727 96.4 222.2 
16.89 1.754 97.7 237.5 
5.51 1.723 1 0 8 - 3  216.0 
4.79 1.719 105.6 221.2 
4.02 1.?14 103.4 226.2 
3.12 1.710 101.5 230.9  
2.00 1.7C7 99.9 235.0 
0.46 1.704 98.7 238.6 
-1.97 1.1C4 97.9 241.1 








65 .4  0.700 
46.5 0 .556 





9 - 6  0.438 











-9 .2  0.444 
-33.9 0.502 
73.0 0.912 










1 9 7 4  
EARTH-HER WRY 
DEPART ARRIVE SPEED R A OECL 
O V I  OV2 OVT 
0.502 306.5 30.4 
I 1 V 1 PSI 1 ECCEN S M A  T H E l l  THET2 PERlH 
LEG C O I S T  RAS OECLS LAMOA 
27.57 0.818 101.0 0.386 0.734 198.7 317.6 0 - 4 5 1  
-18.50 0.897 113.9 0.448 0 .814 220.9 387.8 0.449 
TWO 1.089 7.1 0.0 6 8 - 5  
ONE 1.089 7.1 0.0 68.1 
ARRIVAL OATE = 2442490.0  
APHEL I 2 V 2 P S I  2 R A OECL SPEED 
1.0186 -21.61 1.712 97.6 232.4 -58.6 0.732 
1.1786 23.72 1.751 98.5 229.8 59.5 0.808 
42390.0  42488.0 
42410.0 4248n..o 
10.78 19.57 30 .36  
C.506 323.7 -47.3 










0.426 319.4 -7.1 
9.01 20.24 29.24 
0.380 325.1 - 4 - 0  
8.01 18.28 26.28 
0.340 329.4 -0.7 
7.17 16.65 23.82 
0.305 331.9 2.7 
6.48 1 5 - 3 2  21.80 






66.6 0.501 0.754 151.0 424.3 0.376 
12.7 0.0 26.6 
70.3 0.468 0.744 153.7 417.3 0.356 
12.7 0.0 30.8 
73.9 0.441 0.736 157.7 411.0 0.411 
12.7 0.0 34.8 
77.6 0 - 4 1 9  0.728 161.5  405.4 0 - 4 2 3  
12.7 0.0 38.6 
81.3 0 .401 0.722 166.6 400.5 0.432 
12.7 0 . 0  41.9 
8 5 - 3  0 .389 0.717 172.5 396.5 0.438 
1 2 - 7  0.0 44.9 
89.7 0.381 0.715 179.5 393.5 0.443 
12.7 0.0 47.6 
94.5 0.381 0.718 157.5 391.5 0.445 
12.7 0.0 50.7 
100.1 0.389 0.728 136.7 390.9 0.445 
12.7 0.0 57.6 
ARRIVAL OATE = 2442492.0 
64.7 0.525 0.752 150.7 429.6 0.357 










5.52 1.728 110.3 216.6 
4.72 1.723 107.4 221.5 
3.89 1.718 105.0 226.1 
2.96 1.714 1 0 3 - 0  230.4 
1.85 1.711 101.3  234.3 
0.41 1.708 100.0 237.6 
-1.67 l .7C7 99.1 240.0 
- 5 . 2 5  1.709 98.5 241.1 







- 5 - 6  0.509 













5.96 1 4 - 2 6  20.22 
0.257 328.9 9.7 
5.64 1 3 - 4 7  19.11 
0.257 322.6 13.3 
5.62 13.05 18.67 
0.288 314.4 1 7 . 6  
6.18 13.32 19 .50  
0.394 307.9 74 .6  
















5.57 1.735 112.6 2 1 7 - 7  10.8 0.834 
4.69 1.730 109.4 222.4 10.1 0.758 
3.80 1.726 106.8 226.7 9.1 0.695 
2.84 1.721 104.5 230.8 7.4 0.643 
1.74 1.718 102.7  2 3 4 - 4  4.8 0.601 
0.38 1.715 101.3 237.4 1.1 0.570 
-1.47 1.713 100.3 239.8 -4.5 0.551 
-4.33 1.714 99.6 241.1 -13.4 0.550 
-9.74 1.719 99.5 240.2 -28.7 0.597 











C.454 315.8 -6.8 






68.7 0.488 0.742 153.2 422.9 C.380 
18.3 0.0 2 6 - 0  
72.5 0.458 0.733 156.4 4 1 5 . 8  0.397 
18.3 0.0 29.7 
76.2 0 .433 0 .725 160.5 409.9 0.411 
6.81 16.97 23.78 
C.250 334.C 6.6 
6.21 15.74 21.96 
C.267 331.7 9 - 9  
5.81 14.83 20.63 
C.260 328.1 13.1 
5.69 1 4 - 2 6  19.95 









18.3 0.0 33.2 
80.1 0 .414 0 .719 165.3 404.9 0.421 
18.3 0.0 36.4 
84.2 0 .399 0.714 111.1 400.7 0.429 
18.3 0.0 39.2 
88.6 0.390 0 .711 117.4 397.4 0.434 
18.3 0.0 41.7 
93.5 0.387 0 .713 155.6 395.2 0 - 4 3 7  
18.3 0.0 44.5 
99.0 0 .393 0 .722 194.5 394.3 0.438 
1 8 . 3  0.0 49.3 
105.4 0 , 4 1 2  0 .742 204.7 295.0 0.436 
18.3 0.0 6 1 - 6  
rlRRlVPL OITE = 7447494.0  
62.4 0 .552 0 .749 150.7 435.2 0.325 
24.0 0.0 1R.O 
66.7 0.512 0.740 152.7 427.6 0 - 3 6 1  
24.0 0.0 21.7 
70.7 0.478 0 .731 155.7 420.7 0 .381 
24.0 0.0 25.1 
24.0 0.0 28.4 
78.7 0.428 0 .715 154.0 409.3 0 - 4 0 9  
24.0 0.0 31.4 
82.R 0.412 0.710 169.5 404.9 0.418 
24.0 0.0 34.1 
8 7 . 1  0.400 0.707 176.0 401.3 0.424 
24.0 0.0 36.5 
92.3 0 .395 0.708 153.5 305.9 0.428 
24.0 0.0 39.0 
97.9 0.399 0.715 192.2 197.6 0.430 
24.0 0.0 42.7 
104.1 0 .414 0.732 202.0 397.7 0.429 
24.0 0.0 50.7 
74 .7  0.451 0.722 159.4 414.6 0.397 
















5.69 1.746 115.1 219.2 
4.71 1.740 111.6 223.7 
3.74 1.736 108.7 227.9 
2.75 1.731 106.2 231.7 
1.65 1.727 104.2 235.1 
0.35 1.724 102.7 238.0  
-1.32 1.722 101.5 240.3 
-3.70 1.723 100.7 241.8 
-1.66 1.727 100.5 241.7 
-16 .22  1.736 100.8 237.3 
9.8 0.923 
9.1 0.837 


















0.487 32C.O -6.6 
10.41 25.20 35.62 
0 .432 326.4 -3.3 
9.15 22.67 31.82 
0.384 331.4 0.0 
8.09 20.56 28.65 
C.342 334.8 3.5 







5 .78  0.790 
TWO 1.163 
C.307 336.1 6.8 
6.52 1 7 - 4 2  23.94 
C.280 334.7 10.1 
6.03 1 6 - 3 5  22.38 
0.267 33C.C 13.0  
5.80 15.64 21.43 




5.96 15.42 21.38 
C.323 314.9 18.2 
6.83 16.10 22.93 
0.444 31C.4 23.5 










42350.0 42496.0  
42360.0 42496.0 
42370.0 42496.0 




0.525 320.2 -6.6 
0.465 326.9 -3.3 
9.90 25.24 35.20 
C.412 332.4 0.2 
8.70 22.89 31.60 
C.366 336.4 3.6 
7.71 20.91 28.62 
0.326 338.4 7.0 
6.90 19.30 26.21 
C.295 337.8 10.2 
6.30 18.05 24.36 
0 .27 t  334.0 12 .9  
5.96 17.18 23.13 
C.27 t  377.3 1 5 . 0  
1 1 - 3 4  2 e . i e  39.52 
6.39 0.808 
TWO 1.186 
6 .09  0.800 
59.8 0.585 0.747 150.8 441.2 0 - 3 1 0  
29.8 0.0 14.3 
64 .4  0 .540 0.737 152.4 433.1 0 .399 
29.8 0.0 17.6 












5.87 1.759 117.9 221.0 
4.77 1.754 114.1 225.4 
3.73 1 .749 110.8 229.5 
2.69 1.744 108.1 233.1 
1.58 1 .740 105.9 236.4 
0.33 1.736 104.1 239.3 
-1.20 1.734 102.8 241.5 
-3.25 1.734 101.9 243.1 
-6 .34  1.737 101.5 243.5 
- 1 1 . 9 6  1.745 101.6 241.6 














TWO 1.186 29.8 0.0 20.9 
6.06 0.786 72.0 0.471 0.719 158.4 419.4 0.380 
TWO 1.186 29.8 0.0 24.0 
6 .33  0.780 77.0 0.446 0.712 162.7 413.8 0 - 3 9 4  
TWO 1.186 29.8 0.0 26.9 
6.84 0.776 81.3 0.427 0.706 167.9 409.1 0.4C5 
THO 1.186 29.8 0.0 29.5 
7.70 0 .774 85.9 0.413 0.702 174.1 405.3 0.412 
TWO 1.186 29.8 0.0 3 1 - 9  
9.12 0.776 90.9 0.406 0.702 1 5 1 . 3  402.5 0.417 
TWO 1.186 29.8 0.0 34.2 
11.63 0.785 96.5  0.407 0.707 1 5 9 . 1  400.8 0.415 
TdO 1.186 79.8 0.0 37.2 
TWO 1.186 29.3 0.0 42.7 
TWO 1.186 29.8 0;O 54.9 
16 .69  0.804 102.a 0.419 0.721 199.2 400.5 0.419 
30.42 0.839 109.0 0.447 0 - 7 5 2  209.8 401.7 0.416 
5.46 16.76 22.72 
0.307 319.4 1 6 . 7  
6.54 17.04 23.58 
0.389 313.6 19 .6  
8.19 18.@5 27.04 
C.595 313.5 76.8 
13.06 26.25 39.30 
86 
1 9 7 4  - 
EARTH-MERCURY 









42390.0  42498.0  
42400.0  4249R.0 





42360.0  42500.0 
42370.0 42500.C 
42380.0 42500.C 
42390.0  42500.C 
42400.0 425oo.c  
42410.0 4250C.C 
42330.0 425rJ2.0 







42410.0 41502.0  
42330.0 42504.0 




42380.0  42501r.C 
42390.0  42504.C 
47400.0  42504.C 
42410.0 42564.C 
SPEED R A DECL 
DV1 Ob2 OVT 
I 1 V 1 P S I  1 ECCEN 
LEG COlST RAS OECLS 
LRRlVAL 
7.07 0.806 56.6 0 .622 0.570 320.2 - 6 - 7  
12.44 31.55 43.99 TWO 1.207 35.8 0.0 
0.503 327.4 -3.3 6.61 0.797 61.7 0.572 
10.81 28.26 39.07 TWO 1.207 3 5 . 8  0.0 
0.445 3 3 3 - 4  0.1 
9.44 25.52 34.96 
C.394 337.9 3.6 
8.30 23.25 31.56 
0.350 34C-6 7.0 
7.37 21.40 28.78 
C.313 340.9 10 .1  
6.65 19.94 26.60 
C.288 338.2 1 2 - 8  
6.18 1 8 - 8 6  25.06 
C.280 332.3 1 4 . 8  
6.03 18.27 24.30 
0.299 324.5 15 .8  
6.37 1 8 - 2 5  24.62 
0.357 317.8 17.1 
7 - 5 1  1 9 - 2 6  26.78 
0.484 314.7 21.1 
10.34 22.88 33.22 
0.548 327.8  -3.6 
11.89 31.64 43.53 
0.483 334.2 -0.1 
1 0 - 3 3  2 6 - 5 0  38.83 
0.427 339.4 3.5 
9.03 25.89 34.92 
C.377 342.8 6 - 9  
7.95 2 3 - 7 5  31.70 
0.336 344.1 10.0 
7.09 22.05 29.14 
C.304 342.4 1 2 - 7  
6.48 2 0 - 7 7  27.25 
0.2P8 337.5 14.6 
6.18 19.94 2 6 - 1 2  
0.295 33C.1 15 .4  
6.?1 1 9 - 6 7  25.97 
0.336 322.8 15 .7  
7 .09  20.19 27.28 
0 , 4 2 6  318.1 17.2 
9-01 22.23 31.24 
0.528 334.9 -0 .4  
11.41 31.88 43.L9 
0.465 34C.7 3.2 
9.91 28.E8 38 .75  
0.410 344.9 6.6 
8.66 2 6 - 4 0  35.06 
0.363 347.1 9 . 8  
7.64 24.41 32.05 
0.325 346.6 12.5 
6.84  7 1 - 4 2  28.26 
0.390 322.6 1 4 . 9  
8.21 2 2 . t 4  30.86 
0.580 335.4 - 0 . 9  
12.70 35.76 48.45 
C.510 341.e 2.7 
10.97 32.28 43.25 
0.449 346.8 6.2 
9.52 29.41 38.93 
0.355 345.9 9 .5  
8 .33  27.07 35.40 
0.351 35C.b 12.3 
7.39 25.23 32.63 
C.318 348.2 14.3 
6 - 7 4  23.89 30.64 
C.304 342.5 15.2 
6.47 23.C9 20.55 
0.316 334.q 14.7 
6.71 22.41 29.61 
0.?65 328.C 13.6 
7.69 23.59 31.28 
6.38 0.789 66.3 0 .530 
TWO 1.207 35.8 0.0 
6.34  0.782 70.7 0 .495 
6.50 0.775 75.1 0.467 
6.88 0.770 79.5 0.445 
TWO 1.207 35.8 0.0 
7.55 0.767 84.2 0 .428 
8.66 0.768 89.3 0.418 
Two 1.207 35.8 0.0 
Two 1.207 35.8 0.0 
Two 1.207 35.8 0.0 
TWO 1.207 35.R 0.0 
10.53 0.775 95.0 0.416 
TWO 1.207 35.8 0.0 
13.98 0.791 1 0 1 - 3  0 .425 
TWO 1.707 35.8 0.0 
21.59 0.822 108.4 0.448 
TWO 1.207 35.8 0.0 
ARRlVAL 
7.18 0.794 5 8 - 5  0 .610 
TWO 1.228 41.9 0.0 
6.79 0.786 63.5 0.563 
6.63 0.777 68.2 0 .524 
Two 1.228 41.9 0.0 
TWO 1.228 41.9 0.0 
6.66 0 .770 72.8 0.491 
TWO 1.228 41.9 0.0 
6.91 0 .164 7 7 - 4  0.466 
TWO 1.228 41.9 0.0 
7.41 0.760 82.3 0.446 
TWO 1.228 41.9 0.0 
8.27 0 .759 87.5 0.433 
9.68 0.764 93.2 0.428 
TWO 1.228 41.9 0.0 
12.13 0.777 99.6 0.433 
16.88 0.805 106.8 0.452 
TWO 1.228 41.9 0.0 
ARRIVAL 
7.24 0.782 60.2 0 . 6 0 1  
TWO 1.248 48.3 0.0 
Two 1.228 41.9 0.0 
Two 1.228 41.9  0.0 
~~ 
6.93 0.773 65.3 0.557 
TWO 1.248 48.1 0.0 
6.83 0.765 70.2 0.520 
TWO 1.748 48.3 0.0 
6 - 9 5  0.757 75.1 0.490 
TWO 1.248 48.3 0.0 
7.29 0.752 80.1 0.467 
TWO 1.748 48.3 0.0 
13.92 0.787 105.0 0.458 
TWO 1.248 48.3 0.0 
ARRIVAL 
7.75 0.778 56.4 0 .644 
7.25 0 .768 61.9 0 .595 
THO 1.266 55.0 0.0 
7.01 0.759 67.1 0.554 
TWO 1.266 55.0 0.0 
6.98 0.751 72.3 0.520 
THO 1.766 55.0 0.0 
7 .17  0.744 77.5 0.493 
THO 1.266 55.0 0.0 
7.61 0.740 83.0 0.473 
THO 1.266 55.0 0.0 
8.39 0.740 89.0 0.461 
TWO 1.266 5 5 . 0  0.0 
9.67 0.748 95.6 0.458 
TWO 1 . 2 6 6  55.0 0.0 
11.85 0.768 102.9  0 .467 
T U 0  1.766 55.0 0.0 
i n n  1.266 55.0 0.0 
SHA THETl  THEr2  PERIH 
LAMDA 
DATE = 2447498.0  
0.745 151.2 447.5 0.282 
0.735 152.3  438.9 0.314 
0.725 154.4 431.2 0.340 
0.716 157.5 424.4 0.361 
0.708 161.4 418.5 0.377 
0 , 7 0 1  156.3  413.4 0.390 
0.697 1 7 2 - 2  409.3 0.399 
0.696 179.0 406.2 0.405 
0 , 6 9 9  187.0 404.1 0.408 








29 6 9  
32.6 
36  -5 
44.5 
0.737 206.4 403.9 0.407 
DATE = 2442500.0  
0 .732 152.5 445.2 0.266 
0.722 154.1 437.0 0.315 
0.712 156.7 4 2 9 - 8  0.33Q 
0.704 140.2 473.4 0.358 
0.697 l h 4 . 7  4 1 8 - 0  0.372 







0.689 176.7 ‘r10.0 0.340 
0.691 194.7 407.6 0.355 
26.0 
28.4 
31  - 6  
0.700 193.1  406.3 0.357 
0.722 203.0 406.3 0.355 
36 -9 
DATE = 2442502.C 
0.719 154.0 443.3 0.287 
0.709 156.1 435.6 0.314 
9.6 
12.3 




2 4  - 6  
27 -3  
31.3 
0.700 159.2 428.n 0.336 
0.692 163.2 422.9 0.353 
0.686 168.3  417.9 0.365 
0.682 174.4 414.0 0.374 
0.683 181.5 411.2 0.380 
0.689 180.9 409.5 0.383 
0.707 199.4  409.0 0.383 
DATE = 2442504.0 
0.716 154.3 450.3 0.255 
0.705 155.8 441.9 0.286 
0.696 158.3 434.5 0.311 
0.687 161.8 428.1 0.330 
0.680 166.4 422.7 0.345 
0.676 1 7 2 - 1  418.9 0.356 
0.674 178.8 415.0 0.364 
0.679 18b.7 412.9 0.368 
0.692 195.7 411.9 0.369 
6.4 
















































I 2 V 2 P S I  2 R A OECL SPEED 
6.15 1.776 121.2 223.0 8.2 1.138 
4.89 1.770 116.8 227.4 7.5 1.026 
3.76 1.765 113.2 231.4 6.5 0.934 
2.66 1.760 110.2 235.0 5.1 0.857 
1.54 1.756 107.7 238.3 3.2 0.794 
0.31 1.752 105.8 241.0 0.7 D.745 
-1.12 1.749 104.2 2 4 3 - 3  -2.7 0 - 7 0 8  
-7.92 1.749 103.2 244.9 -7.2 0.687 
-5.44 1.751 102.6 245.7 -13.6 0.687 
-9 .49  1.757 102.6 244.9 -23.1 0.721 
-17.68 1.771 103.2 240.3 -38.4 0 . 8 4 4  
5.09 1.790 120.0 229.7 
3 - 8 3  1.784 116.0 233.7 
2.66 1.779 112.6 237.3 
1.51 1.775 109.8 240.5 
0.30 1.770 107.6 243.3 
-1.05 1.767 105.8 245.5 
-2 .67  1 - 7 6 6  104.5 247.2 
-4.79 1.767 103.8 248.2 
- 7 - @ 9  1.772 103.6 248.1 
-13.26 1 .784 104.0 246.1 
3.95 i . e c 7  119.2 236.2 
2.69 1.8CZ 115.3 239.9  
1.50 1.797 112.2 243.1  
0.29 1.752 109.6 2 4 5 - 9  
-1.00 1.789 107.6 248.2 
-2.48 1.787 106.1 250.0 
-4.30 1 .787 105.1 251.2 
- 6 - 7 8  1.751 104.7 251.5 
10.61 1 . 8 0 1  104.9 250.6 
4.15 1.833 122.9 238.9 
2.77 1.828 1 1 8 - 5  242.7 
1.51 1.822 114.9  2 4 6 - 0  
0 - 2 9  1.817 112.0 248.8 
-C.06 1.813 109.7 251.3 
-2 .33  l . @ l l  1 0 7 - 9  253.2 
-3.94 1.810 106.6 254.5 
-5 .99  1.812 106.0 255.1  
























-1.8 0 .924 







DEPART ARRIVE SPEED I) A OECL 
OV1 O Y Z  OVT 
I 1 V 1 PSI 1 ECCEN S M A  T H F T l  THETZ PERIH 
LEG COIST R A S  OECLS LAMOA 
ARRIVAL DATE = 7442804.0 
APHEL 1 2 V 2 P S I  2 R A OECL S P E F O  
42660.0 42804.0 0.538 294.0 3 . 1  
11.65 30.27 41.92 
42670.0 42804.C C . 4 5 3  302.4 -1.0 
18.94 0 .762 63.9 0.576 0 . 7 1 3  156.4 314.3 0.3020 
13.53 0.741 65.5 0.581 0.695 159.q 307.7 0.2910 
ONE 0.666 243.3 0.0 145.2 
1.123 -17 .36  2.119 
1.09‘1 -11.33 2.110 
1.074 -7.PE 2.101 
1.051 - 5 . 5 0  2.091 
1.030 -7.72 2.C81 
1.011 -2.25 2.C71 
0.996 -0.94 2.061 
0.9904 0.29 2 .054 
C.9984 1.54 2.C52 
1.0406 2.86 2.062 
73.6 234.1 -33.7 1.094 
71.2 2 3 3 - 7  -21.5 1.069 
68.8 235.4 -14.0 1 .104 
66.4 2 3 7 - 6  -9.1 1.159 
64.0 2 3 9 - 9  -5.7 1.223 
61.6 242.2 -3.2 1.290 
59.2 244.3 -1.2 1.358 
56.9 246.3 0.4 1.427 
54.5 248.0 1.7 1.498 
52.3 249.3 3.0 1.574 
10.57 29.51 4 0 - 0 8  ONE 0.660 243.3 0.0 156.5 
10.72 0.718 67.5 0.588 0.676 161.9 300.7 0 .2780 
ONE 0.666 243.3 0.0 163.9 
9.07 0 .693 69.9 0.598 0.658 165.0 294.3 0.2650 
ONE 0.666 243.7 0.0 169.3  
8.06 0.666 73.0 0.609 0.640 168.7 287.9 0.2500 
ONE 0.666 243.3 0.0 173.4 
7.44 0.637 77.1 0 .622 0.623 171.9 2P1.7 0.2360 
ONE 0.666 243.3 0.0 176.6 
7.10 0.611 82.9 0.638 0.608 175.5 275.8 0.2210 
ONE 0.666 243.3 0.0 178.4 
426RO.O 42804.C 0.469 309.1 -2.8 
9.98 30.55 40.53 
42690.0  42804.0 C.451 314.5 -3 .5  
9.58 32.20 41.78 
42700.0  428C4.C C.438 318.t  -3.7 
9.27 34.C8 43.35 
42710.0 42804.C C.428 321.2 -3.8 
9.04 36.C6 45.10 
42720.0 428C4.0 0.423 321.8 -4.3 
8.95 3P.CP 47.04 
42730.0  42804.0 0.431 32C.2 -5 .4  7.00 0.590 90.9 0.656 0.598 190.5 270.3 0.2Ct.O 
42740.0 42804.0 0.461 3 1 t . 1  -7 .4  7.11 0.587 101.8 0.677 0.595 195.8 265.6 0.1920 
42750.0 42804.0  0.532 311.C -10.0 7.46 0 - 6 2 4  115.7 0.705 0.610 192.3 262.1 0.1800 
9.12 40.13 49 .26  ONE 0.666 243.1 0.U 177.0 
9.P1 42.24 52 .05  ONE 0.666 243.3 0.0 175.0 
11.50 44.50 56.00 ONE 0.666 243.3 0.0 173.3 
ARRIVbL DATE = 2442806.0  
42670.0 42806.0 0.504 295.2 6.4 
10.83 28.64 39.47 
42680.0 42806.0 0.453 3C7.1 2.2 
9.63 27.88 37.51 







7 2  - 4  











1 1 4  -5 






















































275.3 0 .2250 
1.090 -16.16 2.071 
1.067 -10.03 2.063 
1.045 -6.54 2.C54 
1.024 -4.20 2.045 
1.007 -2 .44  2.036 
0.994 -0.99 2.C28 
0.990A 0.30 2.023 
1 .0036 1.51 2.023 
1.0506 2.73 2.036 
75.0 241.4 -32.4 1.039 
72.8 241.2 -19.8 1 .014 
70.6 242.9 -12.2 1.046 
68 .4  245.0 -7.3 1.095 
66.3 247.2 -4.0 1 .151 
64.2 249.2 -1.5 1.209 
62.3 251.1 0.4 1 .266 
60.4 252.5 2.0 1.323 









ONE 0 .679 
6.95 0.634 
ONE 0.679 







42720.0  428C6.C 
8 - 0 8  33.66 41.73 
42730.0 42806.C 0.389 316.8 -4.7 
8-20 35.36 43.56 
0.424 312.5 0.1 
~~~~ ~ ~~~ 
42740.0 42806.0 C.419 312.2 -7.2 
8.86 37.Cf 45.92 
42750.0 42806.c  0.491 306.4 -10.2 
10.50 313.83 49 .33  
ARRIVAL D A T E  = 2442808.0  
42680.0  42808.0 0.462 303.e 9 .0  
9.83 26.48 36.30 
42690.0 42808.0 0.409 31C.C 4.6 
17.84 0.747 71.8 0.523 0.696 161.5 317.8 0 .3320 
ONE 0.700 262.9  0.0 1 4 6 - 9  
12 .61  0.728 74.5 0.525 0.681 164.9 313.7 0.3230 
ONE 0.700 262.9 0.0 157.3 
9.96 0.710 77.8 0.530 0 .666 168.7 307.8 0.3130 
1.060 -14.03 2.024 
1.038 -8.23 2.016 
1.019 -4.95 2.008 
1.003 -2.74 2.000 
0.993 -1.07 1.994 
0.9926 0.31 1.991 
f .008A 1.53 1.953 
1.064A 2.69 2.008 
1.223A 3.85 2.C47 
76.4 247.4 -29.6 0.966 
74.4 2 4 7 - 7  -17.0 0.949 
72.5 249.5 -9.7 0.980 
70.6 251.6 -5.0 1.024 
68.8 253.5 -1.8 1.072 
67.1 255.2 0.5 1.119 
65.7 25’6.4 2.4 1.164 
64.5 256.9 4.0 1.210 
63.5 256.3 5.6 1.261 
8.64 25.58 34.61 
42700.0 42808.0 C.375 314.8 2.1 
7.99 26.89 34.88 
42710.0 42808.0 0.360 316.7 0.4 
7.59 28.19 35.78 
ONE 0.700 262.9 0.0 163.5 
8.41 0.692 82.0 0 .537 0.653 172.9 302.3 0.3030 












42720.0 42808.0 0.351 316.1 -1.5 
7.39 29.60 36 .49  
42730.0 428C8.0 C.356 312.9 -4 .0  
7.51 30.9s 38 .49  






0.643 177.8 297.2 0.2520 
170 - 5  
0.637 103.4 292.9 0.2830 
172.3 
0 .641 190.2 289.7 0.2740 
173.1 
0.666 198.8 288.2 0.2690 
172.8 
0.745 210.2 289.5 0.2680 
171.3  
DATE = 2442810.0  
0.705 161.5 3 2 8 . 3  0.3550 
131.7 
0 .691 165.1 322.7 0.3480 
I 4 8  - 6  
8 - 1 7  32.34 40.51 
42750.0 42808.0 0.461 301.8 -10.6 
9.81 33.65 43 .50  
13.14 35.22 48.37 
42760.0  42808.0 0 . 5 5 8  257.0 -13.5 
0.700 262.9 0.0 
0.727 113.9 0.597 
0.700 262.9 0.0 
0.831 125.9  0 .641 






42680.0 42810.0 0.537 297.6 18.1 
42690.0 42810.0 C.413 307.2 1 0 - 6  
8.72 24.03 32.75 





0 - 7 2 7  
0.743 
0.727 
1.054 -23 .06  1.585 
1.033 -11.22 1.578 
1.015 -6.11 1.971 
1.001 -3.18 1.964 
0.992 -1.18 1.960 
0.9946 0.33 1.958 
1.01561 1 .59  1.963 
1.079A 2.72 1.979 
1.25661 3.79 2.021 
79.6 258.5 -46.9 1.047 
77.8 252.4 -25.2 0 .883 
76.1 253.4 -13.4 0.879 
74.4 255.2 -6.6 0.909 
72.9 2 5 7 - 1  -2.3 0.947 
71.5 258.6 0.6 0.985 
70.4 259.5 2.9 1.021 
69.6 259.6 4.8 1.055 
69.2 258.3 6.6 1.093 
ONE 
42700.0 42810.0 0 - 3 6 4  312-1  6.0 
7.66 23.92 31.58 
42710.0 42810.0 0.337 313.9 2 - 8  
7.12 24.80 3 1 - 9 2  
42720.0 42810.0 0.325 312.8 -0.2 
11.40 0.728 79.6 0.498 
ONE 0.727 271.8 0.0 
9.05 0 - 7 1 4  83.8 0.502 
ONE 0.727 271.8 0.0 
7.68 0.704 89.0 0.508 
ONE 0.727 271.8 0.0 
0.678 169.2 317.2 0.3400 
157.4 
0.666 173.8 312.0 0.3320 
162.2 
0.658 179.0 307.4 0 .3240 
165.1 6.88 25.52 32 .79  
42730.0 42810.0 0.331 30E.5 -3.6 
6.99 27.04 34.03 
42740.0 42810.0 0.365 303.1 - 7 - 4  
7.68 28.10 35.78 
42750.0 42810.0 0.441 297.3 -11.2 
9.34 29.11 3 8 - 4 5  
1 2 - 6 3  30.23 42.86 
42760.0 42810.0 0.578 293.2 -14.2 
6.84 0.703 95.6 0.517 0.655 185.3 303.6 0.3160 
ONE 0.727 271.8 0.0 166.8 
6.34 0.719 103.8 0 .531 0.663 192.8 301.2 0 .3110 
ONE 0.727 271.8 0.0 167.4 
6.08 0.766 113.6 0.556 0 - 6 9 4  202.4 300.7 0.3080 
ONE 0.727 271.8 0.0 167.0 
6.02 0.868 124.5 0 .605 0 - 7 8 3  214.9 303.1 0 .3090 
ONE 0.727 271.8 0.0 165.1 
ARRIVAL DATE = 2442812.0 
42660.0 42812.0 0.467 306.6 -51.5 
9.96 24.24 34 .20  
42690.0 42812.0 0.462 302.1 1 8 - 6  
9.82 24.40 34.23 
42700.0 42812.0 0.362 308.9 10.9 
718.94 0.793 70.4 0.481 0 .739 1 5 5 - 3  352.3 0.3840 
7YO 0 - 7 5 7  280.2 0.0 118.0 
22.55 0.754 77.7 0.472 0.699 1 6 5 - 4  331.2 0.3690 
ONE 0.757 280.2 0.0 135.7 
13.61 0.742 81.2 0.471 0.688 169.8 326.1 0.3640 
ONE 0.757 280.2 0.0 149.9 
9.89 0.732 85.3 0.473 0.678 174.7 321.3 0.3580 
ONE 0.757 280.2 0.0 156.3 
7.93 0.726 90.4 0.477 0.672 180.4 317.1 0.3520 
ONE 0 - 7 5 7  280.2 0.0 159.5 
6.78 0.730 96.7 0.484 0.672 187.2 314.0 0.3460 
ONE 0.757 280.2 0.0 161.0 
1.094 22.61 1.961 
1.029 -17.49 1.941 
1.011 -8.07 1.935 
0.996 -3.84 1 .530 
0.992A -1.35 1.S26 
0.9976 0.37 1.926 
87.5 251.8 57.8 0.890 
80.9 259.2 -40.0 0 .896 
79.3 256.7 -19.5 0.800 
77.8 258.1 -9.0 0.808 
76.5 259.8 -3.0 0.836 
75.4 261.2 0.8 0.866 
7.62 21.56 29.18 
42710.0 42812.C 0.322 3 l C - 9  5.6 
6.82 21.81 28.62 
42720.0 42812.0 0.306 305.4 1.3 
6.51 22.62 29.13 
42730.0 42812.0 0.312 304.9 -3.2 
6.62 23.51 30.13 
1975 
E P R T  H-MERCURY 
OWART ARRIVE S P E F O  R A OECL 
OVl OV2 O V T  
0.348 298.8 -7.8 
7.34 24.33 31.67 
0.417 293.4 -11.8 
9 - 0 3  25.C9 34.12 
0.564 290.0 -14.8 
12.29 25.91 38.20 
I 1 V 1 PSI 1 E C C E N  
LEG C O l S T  R A S  OECLS 
6.08 0.749 104.4 0.498 
ONE 0.757 280.2 0.0 
5.67 0-798 113.5 0.524 
ONE 0.757 280.2 0.0 
5.46 0.899 123.5 0.578 
ONE 0.757 280.2  0.0 
ARRIVAL 
-11.61 0.798 71.2 0.467 
TWO 0.790 288.0  0.0 
-18.73 0.787 73.6 0.459 
TWO 0-790 288.0  0.0 
17-63 0.754 82.4 0.449 
ONE 0.790 288.0 0.0 
11.11 0.747 86.6 0.448 
ONE 0.790 288.0 0.0 
8.25 0.744 91.6 0.451 
ONE 0.790 2AR.O 0.0 
S M A  T H E T l  T H E T Z  P E R I H  
LAMOA 
0.683 195.5 312.2 0.3430 
161.4 
0.719 206.0 312.6 0.3420 
160.6 
0.817 219.3 315.8 0.3450 
158.0 
D A T E  = 2442814.0 
0.743 155.2 359.6 0.3960 
118.1 






l . 2 8 9 A  
1.69 1.933 74.6 761.9 3.5 0.894 
2.81 1.951 74.1 261.6 5.7 0.919 










0.400 306.4 -42.3 
8 - 4 3  18.36 26.79 
0.439 314.8 -52.2 
9 - 3 1  23.96 33.27 
0.38C 304-7 17.5 
8.13 20.43 28.56 
0.315 307.7 9.1 
6.68 19.26 25.94 



















89.9 243.9 49.1 0.691 
e8.0 258.2 59.3 0.881 
82.2 260.2 -30.6 0.761 
80.9 260.2 -12.8 0.721 
79.7 261.7 -4.1 0.737 
78.8 263.0 1.0 0.760 
78.3 263.4 4.4 0.782 
78 -1  262.5 7.0 0.801 
78.5 259.7 9.2 0.823 
0.730 158.5 353.5 0.3950 
116.3 ..~.. 
0.696 170.5 334.5 0.3840 
139.6 
0.688 175.7 330.2 0,3800 
149.6 
0.684 181.9 326.5 0.3750 
153.4 6.25 19.71 25.96 
0.298 301.1 -3.0 
6 -36  20.39 26.75 
0.337 295.6 -8.3 
7.11 21.04 28.15 
-. . . . 
6.71 0.751 97.6 0.458 0.686 139.2 323.8 C.3720 
ONE 0.790 288.0  0.0 154.9 
5.80 0.773 104.9 0.472 0.701 198.1 322.7 0.3700 
ONE 0.790 288.0  0.0 155.0 
5-24 0.824 113.4 0.500 0.741 709.2 323.8 0.3700 0.418 290.0 -12.6 
8-83 21.61 30.44 
C - 5 5 5  287.4 -15.5 
12.06 22.24 34.30 
ONE 0.790 288.0 0.0 
4-92 0.923 122.8 0.559 
ONE 0.790 288.0 0.0 
ARRIVAL 
-7.77 0.802 71.9 0.456 
TWO 0.823 295.5 0.0 
-10.89 0.792 74.4 0.446 
TWO 0.823 295.5 0.0 
-18.99 0.782 77.1 0.438 
TWO 0.823 295.5 0.0 
27.69 0.764 83.4 0.430 
ONE 0.823 295.5 0.0 
13.14 0 -759  87.6 0.429 
ONE 0.823 295.5 0.0 
8.69 0.759 92.5 0.430 
ONE 0.823 295.5 0.0 
153.6 
0.847 223.1 327.5 0.3740 
150.3 
DATE = 2442816.0 
0.746 155.2 366.8 0.406 
113.7 








!2.33 1.891 92.1 239.3 43.8 0.583 
15.82 1.886 90.2 248.8 49.7 0.674 
24.27 1.880 88.4 264.2 61.7 0.878 
21.71 1.870 84.7 269.5 -52-3 0.870 
-6.80 1.866 83.6 261.6 -19.6 0.655 
-1.98 1.865 82.6 262.6 -5.6 0.651 
42730.0 42816.C 0.288 297.8 -2.9 6.62 0.768 98.3 0.437 0.699 191.1 333.1 0.3930 1.004A 0.48 1.867 81.9 263.7 1 . 3  0.668 
42740.0 42816.0 0.329 291.8 -9.0 5.48 0.793 105.3 0.452 0.716 200-5 332.5 0.3920 1.039A 2.04 1.876 81.5 263.9 5.5 0.685 
42750.0 42816.C 0.412 281.3 -13.4 4.79 0.844 113.4 0.482 0.760 212.1 334.0 0.3930 1.126A 3.17 1.898 81.6 262.5 8.5 0.701 
4276C-O 42816.0 0.548 285.4 -16 .3  4-38 0.941 122.3 0.546 0.872 226.1 338.0 0.3560 1.3474. 4.08 1.042 R2.3 258.8 11.0 0.719 
6.17 17.69 23.86 ONE 0.823 295.5 0.0 148.2 
6.95 18.20 25.15 ONE 0.823 295.5 0.0 148.0 
8.70 18.66 27.35 ONE 0.823 295.5 0.0 146.0 
11.89 19-20 31.09 ONE 0-823 295.5 0.0 141.9 
ARRIVAL DATE = 2442818.0 
42660.0 42818.0 0.352 304.8 -31.7 -5.35 0.805 72.4 0.448 0.749 155 .1  373.7 0.413 1.084 10.35 1.861 94.2 234.6 40.3 0.516 
4767C.O 42818.0 0.334 311.7 -34.6 -6.90 0.796 74.9 0.436 0.738 158.5 367.5 0.416 1.060 12.21 1.855 92.3 243.6 43.7 0.567 
42680.0 42818.0 0.331 318.5 -41.4 -10.15 0.787 77.7 0.427 0.727 162-4 361.7 0.417 1.038 15.76 1.850 90.5 252.5 50.3 0.653 
7 - 4 1  1 3 - 2 5  20.66 TWO 0.858 302.6 0.0 106.6 
7.05 14.75 21.80 TWO 0.858 302.6 0.0 111.9 
7.00 17.26 24.26 TWO 0 . 8 5 8  302.6 0.0 114.2 
0.369 305-5 -36.1 
7.76 15.21 22.97 







7.69 17.87 25.56 
C.417 321.7 -53.8 0.723 162.3 354.9 0.4060 
113.9 
0.704 171.1 3 4 2 . 3  0.401D 
123.3 
0.697 176.7 338.6 0.3980 
6.81 17.33 24.13 
0.283 302.5 4.5 
6.09 17.19 23.28 
141.4 






-20.11 0.779 80.9 0.420 
TWO 0.858 302.6 0.0 
17.47 0 -769  88.3 0.413 
ONE 0 - 8 5 8  302.6 0.0 
9.37 0.771 93.2 0.414 
ONE 0 - 8 5 8  302.6 0.0 
0.280 295.0 -3.0 6.51 0.781 98.9 0.421 
6.04 15.38 21.42 ONE 0.858 302.6 0.0 140.8 
0.718 166.9 556.7 0.4170 
110.8 
0.704 177.6 346.4 0.4130 
130.2 
0.703 184.5 343.6 0.4120 
1.019 26.01 1.845 
0.995 -10.99 1.838 
0.994A -2.60 1.837 
1.007A 0.57 1.840 
89.0 270.6 65.2 0.891 
86.0 263.0 -33.2 0.638 
85.2 262.5 -8.3 0.578 
84.6 263.4 1.8 0.589 
139.2 
0.709 192.7 341.8 0.4110 
42740.0 42818.C 0.323 289.3 -9.8 5.09 0.807 105.6 0.436 0.728 202.5 341.6 0.4100 1.046A 2.31 1.850 84.4 263.3 7.1 0.604 
42750.0 42818.0 C.4C7 285.3 -14.3 4.29 0.859 113.4 0.469 0.775 214.4 343.4 0.4110 1.138A 3.46 1.873 84.7 261.3 10.5 0.618 
42760.0 42818.0 0.542 283.9 -17.1 3.81 0.953 121.9 0.536 0.890 228.5 347.3 0.4130 1.367A 4.32 1.917 85.6 256.7 13.1 0.637 
6-83 15.82 22.65 ONE 0.858 302.6 0.0 140.2 
8 - 5 9  16-23 24.82 ONE 0.858 302.6 0.0 137.7 
11.74 16-78 28.51  ONE 0.858 302.6 0.0 132.7 
ARRIVAL DATE = 2442820.0 
42660.0 42820.0 0.342 304.2 -28.2 -3.64 0.807 72.6 0.443 0.751 155.0 380.3 0.418 1.083 9.08 1.833 96.2 229.1 37.4 0.474 
42670.0 42820.0 0.318 310.4 -29.5 -4.45 0.799 75.3 0.429 0.740 158.5 374.1 0.422 1.058 10.14 1.828 94.2 238.4 39.6 0.503 
42680.0 42820.0 0.299 315.5 -33.0 -5 .95  0.791 78.2 0.418 0.731 162.5 368.4 0.425 1.036 11.87 1.823 92.5 246.6 43.2 0.547 
42690.0 42820.0 0.299 321-4 -41.5 -9.38 0.784 81-4 0.410 0.722 167.1 363.2 0.426 1.018 15.53 1.818 90.9 254.9 50.7 0.629 
42700.0 42820.0 0.432 330.9 -61.4 -23.39 0 -779  85.0 0.404 0.715 172-5 359.0 0.4260 1 -003  29.77 1.815 89.7 280.8 71.1 0.952 
42710.0 42820.0 0.556 295.3 29.6 33.29 0.776 88.9 0.401 0.710 178.3 353.6 0.4250 0.995 -26.69 1.812 88.2 278.6 -65.5 0.894 
42720.0 42820.0 0.285 257.6 9.8 10.62 0.780 93.7 0.402 0.710 185.5 351.4 0.4250 0.99561 -3.80 1.812 87.5 261.2 -13.3 0.522 
42730.0 42820.0 0.275 242.9 -3.2 6.34 0.792 99 .3  0.408 0.717 194.0 349.9 0.4240 1-010A 0.72 1.e16 87.1 261.9 2.5 0.523 
42740.0 42820.0 0.318 287.4 -10.9 4.61 0.819 105.8 0.425 0.738 204.1 350.0 0.4240 1.0511 2.69 1.827 87.0 261.5 9.2 0.538 
42750.0 42820.0 0.403 283.8 -15.4 3.71 0.870 113.3 0.459 0.786 216-1 351.9 0.4250 1-147A 3.85 1.849 87.5 258.9 13.0 0.553 
42760.0 42820.0 0.535 283.C -18.0 3.18 0-961 121.5 0.528 0.902 230-0 355.7 0.4260 1.378A 4.66 1.893 88.5 253.5 15.5 0.574 
7.22 12.04 19-26 TWO 0.892 309.3 0.0 97.7 
6.74 12.88 19.63 TWO 0.892 309.3 0.0 104.6 
6.39 14.16 20.54 TWO 0.892 309.3 0.0 109.5 
6 -38  16.54 22.92 TWO 0.892 300.3 0.0 111.6 
9.14 26.C6 35.20 TWO 0-892 309.3 0.0 106.5 
12-10 24.36 36.46 ONE 0.892 309.3 0.0 110.9 
6.12 13.43  19.55 ONE 0.892 309.3 0.0 130.6 
5.94 13.47 19.41 ONE 0.892 309.3 0.0 132.5 
6.73 13.89 20.63 ONE 0.892 309.3 0.0 131.5 
8.49 14.33 22.82 ONE 0.892 309.3 0.0 128.4 
11.58 14 -95  26.54 ONE 0.892 309.3 0.0 122.8 




SPEED R A OECL I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERIH 
O V I  OV2 OVT LEG COlST R A S  OECLS LAMOA 
ARRIVAL DATE = 2442822.0 

























0.338 303.7 -25.3 -2.34 0.809 72.7 0.441 0.752 154.9 386-5 0.421 
0.310 309.5 -25.6 -2.75 0.801 75.5 0.425 0.742 158-5  380.4 0.427 


































6.59 11.77 18 -36  TWO 0.926 315.8 0.0 95.6 
6.13 12.40 18-53 TWO 0.926 315.8 0.0 102.0 
5.80 13.42 19.21 TWO 0.926 315.8 0.0 106.6 
5.86 15.69 21.55 TWO 0.926 315.8 0.0 108.3 
0.285 314.2 -27.1 -3.45 0.793 78.5 0.413 0.733 162.6 374.7 0.431 
C.267 317.7 -31.2 -4.83 0.787 81.7 0.403 0.725 167.3 369.7 0.433 
0.270 32C.5 -41.9 -8.48 0.783 85.3 0.396 0.718 172.7 365.3 0.434 
0.598 334.0 -67.0 -36.41 0.782 89.4 0.392 0.715 179.1 362.2 0.435 
TWO 0.926 315.8 0.0 
13.81 0.786 94.0 0.392 
ONE 0.926 315.8 0.0 
6.07 0.799 99.5 0.399 
ONE 0.926 315.8 0.0 
100.0 
0.715 186.3 358.6 0,4350 
119.8 
0.723 195.0 357.4 0.4350 
123.3 
0.745 205.3 357.6 0.4350 
121.9 
0.793 217.3 359.5 0.4350 
118.4 
0.908 231.0 363.0 0.435 
112.3 
OATE = 2442824.0 
0.753 154.7 392.5 0.421 
77.6 
0.313 28t . l  -12.5 
6.64 12.44 19.08 
0.398 282.9 -16.8 
8.39 12.94 21.34 
0.529 282.5 -19.1 
11.42 13.70 25.12 
3.96 0.826 105.9 0.416 
ONE 0.926 315.8 0.0 
3.00 0.877 113.2 0.452 
ONE 0.926 315.8 0.0 
2.47 0.965 121.1 0 - 5 2 1  
ONE 0.926 315.8 0.0 
ARRIVAL 
-1.29 0.809 72.6 0.441 







0.337 303.5 -22.9 
7.13 11.26 18.39 
0.3C7 309.0 -22.5 
6.54 11.23 17.77 
0.279 313.1 -22.7 
6.02 11.42 17.44 
0.255 315.5 -24.2 
5.60 11.81 17.42 
0.738 315.8 -28.6 
7.61 1.787 09.8 217.4 31.4 0.447 
7.90 1.782 97.8 226.9 33.0 0.446 












-1.47 0.802 75.5 0.423 
TWO 0.959 322.0 0.0 
-1.76 0.795 78.6 0.409 
TWO 0.959 322.0 0.0 
0.743 158.3 386.4  0.429 
0.735 162.5 380.8 0.434 
85.7 
92.8 
-2.29 0.790 81.9 0.398 0.727 167.3 375.8 0.438 
TWO 0.959 322.0 0.0 98.5 
-3.42 0.786 85.5 0.390 0.721 172.9 371.5 0,440 
102.7 
0.718 179.3 368.1 0.441 
104.2 
0.728 195.6 364.2 0.442 
113.2 
111.5 
0.797 217.9 366.3 0.442 
107.9 
0.908 231.3 365.6 0.440 
101.7 
0.749 206.0 364.5 0.442 
ODTE = 2442826.0 
0.753 154.5 398.3 0.419 
67.6 
0.744 158.1 392.2 0.429 
75.6 
0.736 162.3 386.6 0.435 
82.8 
0.728 167.2 381.7 0.440 
89 .o 
0.723 172.8 977.4 0.443 
9 4  .o 
0.720 179.4 774.1 0.445 
97.6 
0.722 147.0 371.7 0.447 
99.2 
0.730 195.9 370.5 0.447 
102.3 
0.752 206.2 370.8 0.447 
100.8 
0.798 218.0 372.4 0.446 
97.4 
0.904 231.1 375.4 0.444 
91.6 
O A T E  = 2442828.0 
0.753 154.1 403.8 0.416 
58.5 
0.744 157.7 397.7 0.426 
TWO 1.021 333.9 0.0 66.0 
0.46 0.797 78.3 0.410 0.736 162.0 392.1 0.435 
TWO 1.021 333.9 0.0 72.9 
0.55 0.792 81.7 0.396 0.729 166.9 387.2 0.440 
TWO 1.021 333.9 0.0 79.0 
0.70 0.790 85.4 0.386 0.724 172.6 383-0 0.445 
TWO 1.021 333.9 0.0 84.1 
1.01 0.790 89.5 0.379 0.721 179.2 379.7 0.447 
TWO 1.021 333.9 0.0 88.0  
1.94 0.795 94.1 0.379 0.723 186.9 377.4 0.449 
TWO 1.021 333.9 0.0 90.6 
-2.13 0.834 105.5 0.402 0.752 206.0 376.4 0.449 
ONE 1.021 333.9 0.0 
-1.05 0.880 112.2 0.438 
ONE 1.021 333.9 0.0 
-0.71 0.956 119.7 0.503 
CNE 1.021 333.9 0.0 
ARRIVAL 
-773 94.5 242.6 36.1 0.466 
.770 93.2 248.6 39.4 0.491 
.768 92.2 254.3 49.6 0.563 
-774  91.2 255.3 6.1 0.434 
.785 91.3 254.5 1 6 - 4  0.455 
.RC7 92.0 251.1 19.9 0.476 













I .  3766. 
TWO 0.959 322.0 0.0 
-7.20 0.786 89.6 0.385 
TWO 0.959 322.0 0.0 
5.54 0.804 99.6 0.392 
ONE 0.959 322.0 0.0 
!0.307 285.5 -14.8 
6.53 11.51 18.04  
0.393 282.5 -18.6 
8.28 12.C9 20.37 
0.521 282.4 -20.3 
11.23 12.58 24.22 
2.99 0.831 105.9 0.410 
ONE 0.959 322.0 0.0 
2.09 0.R80 112.9 0.446 
ONE 0.959 322.0 0.0 
1.64 0.965 120.7 0.515 



























-0-40 0.810 72.3 0.443 
TWO 0.991 328.1 0.0 
-0.45 0.803 75.4 0.424 













































-0.52 0.796 78.5 0.408 
TWO 0.991 328.1 0.0 
-0.64 0.792 81.9 0.396 
TWO 0.991 328.1 0.0 
-0.87 0.789 85.5 0.387 
TWO 0.991 328.1 0.0 
-1.43 0.789 89.6 0.381 
TWO 0.991 328.1 0.0 
-4.41 0.794 94.3 0.381 
TWO 0.991 328.1  0.0 
3.87 0.807 99.6 0.388 
ONF 0.991 378.1 0.0 






























5.58 10.39 15.97 
6.42 11.19 17.61 
42750.0 42826.0 0.387 282.7 -21.2 
8.15 ll.@O 19.95 
42760.0 42826.C C.512 282.7 -21.9 
11.02 12.77 23.80 
42740.0 42826.0 0.301 2e5.6 -19.0 1 . G  0.834 1 0 5 . i  0.406 
ONE 0.991 328.1 0.0 
0.84 0.881 112.6 0.442 
ONE 0.991 328.1 0.0 
0.62 0.962 120.2 0.509 
ONE 0.991 328.1 0.0 
DRRIVAL 
42660.0 42828.0 0.347 303.3 -19.1 
7.31 12-22 19.53 
42670.0 42828.0 0.312 308.5 -17.7 
6.63 11.54 18.17 
0.38 0.809 71.9 0 . 4 4 8  
TWO 1.021 333.9 0.0 











6.86 1.752 103.2 208.6 
6.79 1.748 101.0 216.9 
6.70 1.'743 99.2 224.6 
6.58 1.740 97.6 231.5 
6.39 1.737 96.4 237.3 
6.05 1.735 95.4 241.7 
5.09 1.736 94.7 244.6 
9.09 1.752 94.7 244.7 
7.9A 1.773 95.4 241.2 
7.61 1.811 96.8 235.3 










42680.0 42828.0 0.281 312.2 -16.5 
6.05 11.C8 17.13 
42690.0 42828.0 0.253 313.7 -15.6 
5.56 10.80 16.36 
42700.0 42828.C C.230 312.4 -15.3 
5.19 10.63 15.82 
42710.0 42828.0 0.217 307.7 -15.1 
5.00 10.51 15.50 
42720.0 42828.0 0.221 299.7 -13.5 
-28.3 
6.37 12.C3 18.41 
42750.0 42828.0 C.381 283.5 -25.1 
20.17 
5 . 0 5  10.37 15.37 .  .. . .  .- 
42740.0 42828.0 C.299 287.1 ' 
10.80 13.03 23.83 82.4 
CATE = 2442830.0 
42660.0 42830.0 0.356 303.4 -17.5 
7.50 13.21 20.71 
1.09 0.809 71.2 0.456 
TWO 1.051 379.7 0.0 
0.752 15',8 409.1 0.410 
50.3 
1.095 6.65 1.739 104.9 206.0 22.2 0.514 
1975 
EARTH-MERCURY 
DEPART A R R I V E  SPEED R A OECL 
D V 1  ov2 O V T  
I 1 V 1 P S I  1 ECCEN SMA THE11 THE12 P E R I H  
LFG C D I S T  RAS OECLS LAWOA 
1.15 0.802 74.5 0.432 0.744 157.3 402.9 0.422 
TWO 1.051 339.7 0.0 57.1 
1.27 0.797 77.8 0.413 0.736 161.5 397.4 0-432 
TWO 1.051 339-7 0.0 63.5 
1.46 0.792 81.3 0.398 0.729 166.4 392.5 0.439 
TU0 1.051 339.7 0.0 69.3 
APHEL I 2 V 2 P S I  2 R A 
1.065 6.45 -735 102.6 213.4 
1.040 6.21 -731 100.7 220.5 
1.019 5.91 -727 99.1 226.9 
1.003 5.49 1.724 97.8 232.4 
0.995 4.79 1.723 96.8 236.8 
0.996A 3.32 1.724 96.2 239.? 
1.011A -2.69 1.728 95.9 240.8 
1.0516. 21.98 1 -739  96.1 236.2 
1.137A 11.13 1.759 96.9 236.3 
1.3234, 9.26 1.755 98.3 231.4 





















0.319 308.6 -15.8 
6-77 12.25 19.02 
C.286 312.2 -14.2 
6.14 11.54 17.69 
0.257 313.7 -12.8 
. .  ... . 
1.78 0.790 85.1 0.386 0.724 172-1  388.3 0.444 
TWO 1.051 339.7 0.0 74.1 
2.38 0.790 89.2 0.379 0.721 178.8 385-0 0.447 
TWO 1.051 339.7 0.0 77.9 
3.76 0.795 93.9 0.378 0.723 186.4 382.7 0.450 
TWO 1.051 339.7 0.0 80.3 
C.226 295.4 -7.1 
5.13 10.01 15.14 
9.67 0.808 99.1 0.384 0.731 195.3 381.6 0.450 
TWO 1.051 339.7 0.0 81.3 
-15.09 0.833 105.0 0.400 0.751 205-4 381.4 0.450 
ONE 1.051 339.7 0.0 84.6 
-4.33 0.876 111.8 0.434 0.793 21t .9  382.8 0.448 
ONE 1.051 339.7 0.0 79.8 
-2.57 0.949 119.1 0.497 0.884 229-3 385.1 0,445 
ONE 1.051 339.7 0.0 74.6 
ARRIVAL DATE = 2442832.0 
0.494 284.6 -27.1 











0.369 303.6 -16.2 
7.76 14.4€ 22.24 
0.324 308.9 -14.2 
6.97 13.27 20.24 
C.294 312.6 -12.3 
6.29 12.33 18.62 
0.263 314.1 -10.5 
5.74 11.60 17.34 
0.239 312.8 - 8 . 8  
5.33 11.04 16.37 
0.225 308.1 -6.9 
5-11 10.60 15.71 
0.230 30C.3 -4.0 
5.19 10.27 15.45 
0.273 291.8 3.6 
5.91 10.24 16.15 
0.410 291.4 -45.8 
8.66 17.26 25.91 
0.488 286.7 -31.8 











































































-729 106.6 204.4 
-725 104.2 211.1 
.721 102.2 217.5 
-717 100.5 223.4 
-714 99.2 228.5 
-713 98.1 232.7 
.713 97.5 235.5 
-718 97-2 236.7 
-747 98.1 229.2 






1 6 - 2  0.424 
10.3 0.412 











1 . 1 2 b d  18.29 
1.2974, 11.91 -5.40 0.939 
ONE 1.080 











0.384 303.9 -15.0 
8.10 16.CO 24.10 
C.342 305.3 -12.9 
7.22 14.55 21.78 
C.305 313.1 -10.8 
6.49 13.40 19.89 
C.272 314.8 -8.6 
5.89 12.48 18.37 
0.246 313.8 -6.6 
5-45 11-77 17.21 
0.230 305.4 -4.6 
5.20 11.22 16.42 
0.233 301.9 -2.0 
5.24 lO. f5  16.09 
0.768 293.7 2.8 
0.402 287.1 16.6 
8.48 13.74 22.23 
0.4S6 29C.8 -39.7 
10.64 1 7 . f l  28.45 
5.82 1 o . a  16.63 
2.38 0.806 69.2 0.479 
TkO 1.107 350.9 0.0 
2.44 0.800 72.9 0.450 
TWO 1.107 350.9 0.0 
2.58 0.794 76.5 0.427 
TWO 1.107 350.9 0.0 
2.83 0.790 R 0 - 1  0.408 
TWO 1.107 350.9 0.0 
3.23 0.787 84.0 0.394 
TWO 1.107 350.9 0.0 
3.91 0.787 88.2 0.385 
TWO 1.107 350.9 0.0 59.6 
5.16 0.792 92.9 0.381 0.720 184.7 392.2 0.445 
TWO 1.107 350.9 0.0 61.7 
7 . 9 3  0.803 98.1 0.385 0.727 197-4 3 Q 0 . 9  0.447 
TWO 1.107 350.9 0.0 62.7 
18.22 0.825 104.0 0.400 0.744 203.3 390.9 0.446 
TWO 1.107 350.9 0.0 67.2 
-10.42 0.928 117.7 0.484 0.855 226.2 392.9 0.441 
ON€ 1.107 350.9 0.0 66.1 
ARRlVAL D A T E  = 2442836.0 
0.750 153.0 419.5 0.391 
0.742 156.3 413.0 0.408 
0.734 160.3 407.3 0.420 
0.727 165.1 402.3 0.430 
0.722 170.7 Z98.0 0.437 






1.109 6.44 1.722 108.4 203.7 17.5 0.610 
1.076 6.03 1.718 105.8 209.8 18.1 0.561 
1.047 5.58 1.714 103-7 215.6 18.1 0.521 
1.024 5.06 1.710 101.9 221.0 17.6 0.489 
1.006 4.40 1.707 100.5 225.7 16.1 0.464 
0.995 3.48 1.705 99.4 229.5 13.3 0.446 
98.7 232.3 7 - 9  0.433 
98.4 233.5 -3.8 0.431 
98-7 230.8 -39.4 0.533 





















0.404 304.2 -14.0 
8.52 17.76 26.27 
0.359 305.8 -11.8 
7.55 16.C7 23.62 




































































10.2 203.8 15.6 0.670 









5.39 1.709 105.2 214.7 
4.78 1.705 103.3 219.5 
4.06 1.7C2 101.8 223.9 
3.11 1.701 100.7 227.5 
1.70 1.701 99.9 230.1 
-0.75 1.704 99.6 231.4 
-6.69 1.713 99.8 230.5 









6.75 14.71 21.45 
0.283 315.8 -7.2 
6.09 13.61 19.70 





5.60 12.75 18.35 
0.237 311.2 -2.8 
5.30 12.10 17.41 
0.237 304.2 -0.6 
5.30 11.68 16.97 
0.2e5 296.0 2.7 
5.76 11.55 17.35 
0.348 29C.2 10.1 
7.34 12.76 20.10 
0.569 303.2 -53.0 





ARRIVAL DATE = 2442838.0 
3.62 0.803 60.3 0.514 0.747 152.2 479.7 0.363 
TWO 1.158 1.9 0.0 26.4 
3.59 0.796 70.4 0.479 0.738 155.1 422.R 0.384 
TWO 1.158 1.9 0.0 30.9 
3.67 0.790 74.3 0.451 0.730 ‘58.7 416.8 0.401 




0.427 304.6 -13.2 
9.03 19.75 28 -18  
0.378 31C.4 -10.9 
1.131 6.49 1.717 112.2 204.4 14.1 0.738 
1.092 5.88 1.712 109.3 209.6 14.3 0.672 
1.059 5.25 1.708 106.8 214.5 14.0 0.618 
7.96 17.82 25.78 
0.335 314.7 -8.4 
7.07 16.24 23.31 
1975 
EARTH-MERCIIRY 
DEPART ARPIVF SPEED R A OECL I 1 V 1 P S I  1 ECCEN SMA THETl THET2 PERIH 
O V 1  OV2 OVT LEG C O I S T  R A S  OECLS LAMOA 
APHFL I 2 V 2 PSI 2 R A OECL SPEED 
42690.0 42838-0 0.297 317.1 -5.9 3.87 0.785 78-2 0.427 0.723 163.2 411.4 0.414 
6.35 14.56 21.31 TU0 1.158 1.9 0.0 39.1 
42700.0 42838.0 0.26t 316.5 -3.6 4.22 0.782 82.3 0.409 0.717 168.6 406.9 0.424 
5.79 13.C5 19 -74  TWO 1.158 1.9 0.0 42.5 
42710.0 42838.0 0 -245  313.5 -1.4 4.80 0.781 86.6 0.397 0.714 174.8 403.3 0.431 
1.032 4.58 1.704 104.8 219.0 13.2 0.575 
1.011 3-RO 1.701 103.2 223.0 11.7 0.540 
0.997 2.83 1.6S9 101.9 226.4 9.2 0.514 
0.992A 1.49 1.699 101.1 228.9 5.0 0.497 
1.OOOA -0.61 1.701 100.7 230.3 -2.1 0.491 
1.027A -4-75 1.709 100.8 230.0 -15.7 0.514 
1-087A -17.72 1.724 101.5 222.5 -47.7 0.695 
5.44 13.19 18.63 TWO 1.158 1.9 0.0 45.2 
42720.0 42838.0 0.241 306.5 0.6 5.7H 0.784 91.3 0.390 0.714 182.0 400.5 0.435 
5.37 12.65 18 -06  TWO 1.158 1.9 0.0 47.2 
42730.0 42838.0 0.263 29E.F 2.9 7.54 0.794 96.5 0.391 0.719 190.4 398.5 0.438 
5 -73  12-55 18.28 TWO 1.158 1.9 0.0 48.4 
6.89 13.20 20-09 TWO 1.158 1.9 0.0 50.0 
42750.0 42838.0 C.507 29l.e 18.5 24.00 0.846 109.0 0.428 0 - 7 6 1  210.4 399.3 0.435 
10.90 18.45 29.39 TWO 1.158 1.9 0.0 59.3 
42740.0 42838.c 0.326 292.4 7.2 11.34 0.812 102.4 0.402 0.732 199.e 39e.4 0.438 
ARRIVAL OATE = 2442840.0 
42660.0 42840.0 0.454 304.9 -12.6 4.26 0.801 64.4 0.537 0.745 152.0 474.9 0.345 
9.65 22.CO 31.65 TWO 1.181 7.5 0.0 22.0 
42670.0 42840.0 0.401 311.0 -10.2 4.16 0.794 68.7 0.498 0.736 154.5 427.8 0.369 
8.46 19.75 28.25 THO 1.181 7.5 0.0 26.1 
42680.0 42840.0 0.354 315.7 -7.6 4.18 0.787 72.8 0.466 0.728 157.9 421.4 0.388 
7.47 17.98 25.45 TWO 1.181 7.5 0.0 30.1 
42690.0 42840.C C.314 311.5 -5.0 4.33 0.782 76.9 0.441 0.721 162.2 415.5 0.4C3 
6.66 16.52 23.17 TWO 1.181 7.5 0.0 33.6 
42700.0 42840.0 C.280 318.8 -2.5 4.63 0.778 81.1 0.420 0.715 167.3 411.2 0.414 
6 -03  15-35 21.38 TWO 1.181 7.5 0.0 36.8 
42710.0 42840.C 0.256 316.C -0.3 5.14 0.777 8 5 . 5  0.406 0.711 173.4 407.3 0.422 
5.61 14.47 20.07 TWO 1.181 7.5 0.0 39.4 
42720.0 42840.C 0.247 31C.1 1.5 5.98 0.779 90.3 0.397 0.710 180.4 404.4 0.428 
5.46 13.87 19.34 TWO 1.181 7.5 0.0 41.3 
42730.0 42840.C 0.262 302.2 3.2 7.43 0.787 95.5 0.396 0.714 188.5 402.6 0.431 
5.72 13.t5 19.36 TWO 1.181 7.5 0.0 42.6 
42740.0 42840.C 0.312 295.3 5.7 10.23 0.804 1 0 1 . 4  0.405 0.725 197.8 401.8 0.431 
6.63 14.04 20.67 TWfl 1 . 1 R 1  7.5 0.0 44.0 
42750.0 42840.0 0.426 292.2 11.9 17.15 0.835 107.9 0.428 0.751 208.0 402.3 0.429 
9.02 16.43 25-44 TWO 1.181 7.5 0.0 48.8 
ARRIVAL OATE = 2442842.0 
42660.0 42842.0 0.486 305.1 -12.2 4.93 0.799 62.2 0-563 0.743 151.8 440.3 0.325 
10.40 24.52 34.92 TkO 1.203 13.0 0.0 18.1 
42670.0 42842.0 C.428 311.6 -9.6 4.73 0.791 66.8 0.521 0 -734  154.0 432.8  0.352 
9.06 22-01 31.07 TWO 1.203 13.0 0.0 21.9 
42680.0 42842.0 0.377 316.7 -6.9 4.68 0.784 71.2 0.485 0.725 157.1 426.2 0.373 











6.60 1.718 114.4 205.5 
5-88 1-714 111.2 210.5 
5.17 1.7C9 108.5 215.0 
4.43 1.705 106.3 219-3 
3.60 1.702 104.5 223.0 
2.62 1.659 103.2 226.2 
1.34 1.699 102.2 228.6 
-0.52 1.701 101.7 230.0 
-3.71 1.708 101.7 230.2 
-11.01 1.721 102.3 227.3 
12.8 0.814 
12.8 0.739 



















6 -78  1-723 116.9 207.0 
5.94 1.718 113.3 211.7 
5 .14  1.713 110.4 216.1 
4.33 1.7C9 107.9 220.1 
3.45 1.705 106.0 223.7 
2.46 1.703 104.5 226.7 
1.22 1.702 103.4 229.0 
-0.46 1.704 102.8 230.5 
-3.06 1.709 102.7 231.0 
-8.00 1.721 103.2 229.5 
















0.133 315.5 -4.2 
7.04 18.27 25 -31  
0.296 320.9 -1.6 
6.32 16.93 23.25 
C.268 318.5 0.6 
5.82 15.91 21.72 
0.254 313.6 2.4 





0.708 186.5 406.1 0.423 
0-718 195.5 405.1 0.424 
0 -740  205.5 405.2 0.423 















0.718 161.1 420.4 0.390 




0.707 171.8 411.3 0.412 



















0.595 296.2 17.7 
13.07 23- IC 36.17 
114.1 0.469 
13.0 0.0 
bRRIVAL OATE = 2442844.0 
42660.0 42844.0 0.524 305.3 -11.9 5.66 0.797 59.5 0.594 0.742 151.9 446.0 0.301 
11.30 27.36 38.66 TWO 1.225 18.6 0.0 14.6 
42670.0 42844.0 C.460 312.2 -9.2 5.33 0.789 64.5 0.547 0.732 153.6 438.0 0.331 
9.79 24.50 34.29 TWO 1.225 18.6 0.0 18.0 












7.05 1.731 119.6 208.7 
6.06 1.725 115.7 213.3 
5.15 1.721 112.4 217.6 
4.27 1.716 109.7 221.4 
3.35 1.712 107.5 224.9 
2-33 1.709 105.9 227.8 
1.13 1.7C8 104.6 230.1 
-0.41 1.709 103.9 231.7 
-2.62 1.713 103.6 232.3 
-6.31 1.724 104.0 231.6 



























0.715 160.0 424.9 0.375 
0.708 164.6 419.7 0.390 
24.5 




0.703 170.2 415.3 0.401 
0.701 176.7 411.9 0.409 
0.702 184.3 409.5 0.413 
7.50 20.24 27.74 
C.315 323.1 -1.0 
6.68 18.70 25.38 
0.283 321.9 1.4 




82.8  0.430 
18.6 0.0 
87.7 0.417 0.264 317.4 3.1 
5.75 16.67 22.42 
0.265 31C.3 4.2 



















0.295 3 0 2 1 i  
6.31 16.28 22.59 
0.365 297.4 6.3 
7.68 17.21 24.89 
0.501 296.3 11.4 
10.75 20.51 31 -26  
o I i i o  193.0 408.2 0.415 
34.3 
0.729 202.7 408.0 0.415 
36 -4 
42.8 
0.768 213.4 408.9 0.410 
ARRIVAL OATE = 2442846.0 
56.5 0.630 0.740 152.3 452.0 0.274 
24.3 0.0 11.6 
61.9 0.578 0.730 153.4 443.5 0.308 
24.3 0.0 14.5 
66.9 0.534 0.720 155-7 436.1 0.336 
24.3 0.0 17.5 
71.6 0.498 0.712 159.0 429.6 0.358 





C.567 305.3 -11.7 
12.37 30.55 42.93 
0.497 312.7 -9.0 
10.66 27.30 37.96 
0.436 318.6 -6.2 
9.24 24.62 33.86 
0.383 323.0 -3 .3  






1.206 7.41 1.741 122.7 210.6 9.9 1.104 
1.151 6.25 1.736 118.3 215.2 9.6 0.994 
1.105 5.22 1.731 114.7 219.4 9.1 0.903 





















S P E E D  R A OECL 
OV1 O V Z  O V T  
0.337 325.3 -0.5 
7.12 20.67 27.79 
C.300 325.0 1.9 
6.41 19.29 25.70 
0.276 321.4 3.8 
5.96 18-29 24.25 
0 
C.270 314.9 4.7 
5.85 17.69 23.55 
0.291 307.2 4.9 
6.23 17.59 23.83 
C.347 301.1 5.3 
7.32 18-22 25.54 
9.61 20.27 29.88 
0.452 298.5 7.7 
C.540 313.0 -9.0 
11.70 30-47 42.16 
0.473 319.5 -6.0 
10.08 27-41 37.49 
0.414 324.4 -3.1 
8.75 24-90 33.64 
0.364 327.4 - 0 - 2  
7.66 22.e6 30.52 
6.81 21-26 28.07 
0.291 325.6 4 . 3  
6.24 20-07 26.31 
0.278 319.9 5.3 
c.322 328.0 2.4 
I 1 V 1 PSI 1 ECCEN S M A  T H F T l  THETZ P E R I H  
LEG COIST RAS OECLS LAMOA 
5.69 0.765 





0-705 163.1 424-0 0.374 
23.2 
0.699 168.5 419.3 0.387 
25.5 
0.696 174.7 415.6 0.396 
27.4 
7.24 0.765 91.5 0.422 0.696 182.0 412.9 0.402 
TWO 1.244 24.3  0.0 29.0 
8.58 0.776 97.4 0.423 0.702 190.4 411.3 0.405 
TWO 1.244 24.3 0.0 30.3 
10.96 0.798 104.0 0.435 0.718 199.R 410.8  0.405 
TWO 1.244 24.3 0.0 32.0 
15.78 0.837 111.3 0.465 0.751 210.2 4 1 1 . 3  0.402 
1WO 1.244 24.3 0.0 36.0 
ARRIVAL DATE = 2442848.0 
6.68 0.783 5 8 . 8  0.613 0.727 153.5 449.4 0.281 
TWfl 1.263 30.2 0.0 11.3 
6.26 0.775 64.2 0.564 0.717 155.3 441.4 0.313 
TWO 1.263 30.2 0.0 14.0 
6.05 0.767 69.2 0.524 0.708 15R.1 434.5 0.337 
TWO 1.263 30.2 0.0 16.8 
6.02 0.760 7n. l  0.491 0.701 162.0 428.5 0.357 
ThO 1.263 30.7 0-0 19.4 ~ .  - . . - . .
6.18 0.756 79.0 0.465 O i b 6 5  I66.R 423.5 0.372 
TWO 1.263 30.2 0.0 21.7 
6.54 0.754 84.2 0.446 0.690 172.7 419.4 0.383 
TWO 1.263 30.2 0.0 23.6 
















I 2  V 2  P S I 2  R A  
3.28 1.722 109.3 226.5 
2.24 1.719 107.4 229.4 
1.06 1.717 105.9 231.7 
-0.38 1.717 105.0 233.3 
-2.31 1.721 104.6 234.2 
-5.23 1.730 104.8 234.0 
-10.58 1.747 105.7 231-9 
6.53 1.750 121.3 217.3 
5.35 1.744 117.2 221.5 
4.28 1.739 113.9 225.3 
3.24 1.735 111.2 228.6 
2.17 1.731 109.0 231.4 
1-01 1.728 107.4 233.7 
-0.35 1.728 106.3 235.4 
OECL S P E E D  
6.9 0.769 













5.59 19.31 25.30 TWO 1.263 30.2 0.0 25.3 
6.20 19.03 25-23 TWO 1.263 30.2 0.0 26.7 
7.05 19.40  26.45 TWO 1.263 30.2 0.0 28.2 
8.@7 20.83 29.69 TWO 1.263 30.2 0.0 31.0 
42740.0 42848.0  C.289 312.2 5 - 3  8.26  0.765 95.7 0.432 0.694 197.6 414-4 0.394 0.994A -2.07 1.731 105.7 236.4 -4.8 0.714 
42750.0 4284R.C 0.334 305.4 4.9 10.07 0.784 102.4 0.441 0.707 196.7 413.5 0.395 1.0196 -4.49 1.738 105.7 236.6 -10.4 0.726 
42760.0 G2848 .0  C.420 301.6 5.5 13.41 0.819 109.8 0.466 0.735 206.8 413.6 0.393 1.077A -8.41 1.753 106.4 235.5 -18.5 0.775 
PRRIVAL O A T E  = 2442850.0 
42670.0 47850.0 0.590 313.1 -9 .1  7.48 0.781 55.2 0.653 0.725 153.0 455.7 0.251 1.199 6.91 1.766 124.8 219.5 8.2 1.222 
42680.0 42850.C 0.515 32C.2 -6.1 6.86 0.771 61.0 0.600 0.715 155.1  447.2 0.286 1.143 5.55 1.761 120.2 223.8 7.7 1.104 
42690.0 42850.0 0.451 325.7 -3-0 6.50 0.762 66.4 0 -554  0-705 157.4 439.7 0.314 1.096 4.35 1.755 116.4 227.6 6.8 1.006 
42700.0 42850.0 0.395 325.5 -0.0 6.36 0.755 71.6 0.517 0.697 160.8 433.3 0.337 1.057 3.24 1.750 113.3 230.9 5.6 0.927 
42710.0 42850.0 0.347 331.0 2.6 6.41 0.749 76.8 0.487 0.690 l h 5 - 2  427.8 0.354 1.026 2.13 1.746 110.9 233.8 4.0 0.864 
42720.0 42850.0 0.310 325.7 4 -7  6.65 0.746 82.1 0 . 4 6 5  0.685 170-6 423.4 0.367 1.003 0.97 1.743 109.0 236.2 2.0 0.816 
42730.0 42850.0 0.289 325.0 5.9 7.15 0.746 87.7 0.450 0.683 177.2 419.9 0.376 0.991 -0.33 1.742 107.6 238.0 -0.7 0.783 
12.94 34.C6 47.00 TWO 1.280 36.7 0.0 8.9 
11.10 30.55 41.65 TWO 1.280 36.2 0.0 10.8 
9.57 27-61 37.24 TWO 1.280 36.2 0.0 13.3 
8.32 25.32 33.64 TWO 1.280 36.2 0.0 15.8 
7.32 23.45  30.77 TWO 1.280 36.2 0.0 18.1 
6.60 22.04 28.63 TWO 1.280 36.2 0.0 20.1 
6.20 21.C7 27.27 TWO 1.280 36.2 0.0 21.8 
42740.0 42850.C C.291 317.8 5 . 8  7.99 0.753 93.8 0.444 0.686 184.8  417.6 0.381 C.99OA -1.90 1.744 106.8 239.1 -4.1 0.761 
6.23 2 0 - t O  26.83 TWO 1.280 36.2 0.0 23.3 
42750.0 42850.0 C.324 31C.4 4.9 9.38 0.769 100.6 0.449 0.696 193-5 416.3 0.383 1.008A -3.96 1.750 106.6 239.5 -8.6 0.772 
42760.0 42850.0 0.395 305.4 4.4 11.80 0.800 108.0 0.468 0.719 203.3 416.0 0.3e2 1.055A -7.01 1.763 107.1 239.0 -14.8 0.806 
6.85 20.74 27.59 TWO 1.280 36.2 0.0 24.8 
8.32 21.75 30.07 TWO 1.280 36.2 0.0 27.0 
ARRIVAL O A T E  I 2442857.0 
42680.0 42852.0 0.565 320.7 -6.3 7-53 0.768 57.4 0.640 0.712 155-2 453.4  0.256 1.168 5.83 1.781 123.6 226.2 7.1 1.225 
12.31 34.13 46.45 TWO 1.295 42.3 0.0 8.1 
42690.0 42852.0 0.493 326.9 -3.1 7.00 0.758 63.2 0.589 0.702 156.9 445.4 0.288 1.116 4.48 1.775 119.3 230.2 6.2 1.113 
42700.0 42852.0 0.431 331.4 -0.1 6.71 0.750 68.7 0.547 0.693 159.7 438.4 0.314 1.072 3.27 1.770 115.8 233.6 5.1 1.021 
42710.0 42852.0 0.377 333.5 2.7 6-67 0.743 74.1 0.513 0.685 163.7 432-5 0.334 1.037 2.12 1.165 113.0 236.5 3.6 0.947 
10.56 30.81 41.37 TWO 1.295 42.3 0.0 10.0 
9.12 28.C9 37.21 TWO 1.295 42.1 0.0 12.3 
7.95 25.91 33.86 TWO 1.295 42.3 0.0 14.6 
7.06 24.22 31.28 TWO 1.295 42.3 0.0 16.7 
6.49 23.02 29.51 TWO 1.295 42.3 0.0 18.5 
6 - 3 3  22.33 28.66 TWO 1.295 42.3 0.0 20.1 
6.73 22.23 28.96 TWO 1.295 42.3 0.0 21.7 
7.90 22-90 30.80 TWO 1.295 42.3 0.0 23.5 
4272C.O 42852.0 0.334 333.7 5 - 0  6.76 0-738 79 -6  0 -487  0.680 168.7 427-6 0.349 1.010 0.95 1.762 110.8 238.9 1.8 0.890 
42730.0 42852.0 C.3C5 33C.2 6.4 7.11 0.737 85.4 0.468 0.676 174.7 423.7 0.300 0.993 -0.31 1.760 109.2 240.8 -0.6 0.849 
42740.0 42852.0 C.296 323.7 6.5 7.75 0.741 91.6 0.459 0.677 181.9 420.9 0.367 0.988A -1.76 1.760 108.1 242.1 -3.6 0.826 
42750.0 42852.0 0.317 316.1 5.3 8.82 0.754 98.5 0.459 0.685 190.3 419.2 0.370 0.999A -3.57 1.765 107.7 242.8 -7.3 0.822 
42760.0 42852.0 C.375 310.1 4.0 10.60 0.781 106.1 0.474 0.703 199.7 418.6 0.370 1.0366 -6.04 1.775 108.0 242.7 -12.1 0.845 
ARRIVAL OATE = 2442854.0 
42690.0 42854.0 0.543 327.8 -3.4 7.55 0.754 59.4 0.630 0.699 156.7 451.6 0.259 1.139 4.69 1.798 122.7 232.9 5.8 1.233 
11.76 34.39 46.15 TWO 1.310 48.7 0.0 7.1 
42700.0 42854.0 0.473 333.1 -0.2 7.09 0.744 65.3 0.583 0.689 158.9 444.0 0.287 1.091 3.35 1.792 118.6 236.4 4.7 1.127 
10.09 31.24 41.33 TWO 1.310 48.7 0.0 9.0 
42710.0 42854.C 0.413 336.5 2.7 6.87 0.736 71.1 0-544  0.681 162.3 437.5 0.310 1.051 2.12 1.787 115.4 239.5 3.3 1.041 
8.72 28.68 37.40 TWO 1.310 48.7 0.0 11.2 
42720.0 42854.0 0.363 337.5 5.1 
7.64 26.68 34.32 
42730.0 42854.C C.325 335.4 6.8 
6.89 25.19 32.08 
42740.0 42854.0 C.307 325.9 7.1 
6.52 24.25 30.77 
42750.0 42854.0 0.315 322.3 6.0 
o Z i o  172.4 427.7 0.341 
15.3 
0.669 179.1 424-4 0.350 
0.674 166.8 432.1 0.328 
1 3 . 4  
6.87 0.730 76.8 0.513 
TWO 1.310 48.7 0.0 
7.07 0-726 82.8 0.490 
TU0 1.310 48.7 0.0 
7.53 0.728 89.2 0.476 
TWO 1.310 48.7 0.0 17.0 
8-33 0.738 96.2 0.473 0.674 187.0 4 2 2 . 3  0.355 





0.93 1.783 112.9 242.0 1.6 0.973 
-0.30 1.780 110.9 244.0 -0.5 0.923 
-1.66 1.780 109.6 245.5 -3.1 0.891 
-3.27 1.783 108.9 246.3 -6.3 0.878 
1975 
EPRT H-MERCURY 
DEPART ARRIVE SPEED R A D F C L  I 1 V 1 PSI 1 ECCEN SMA THETl THET2 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
DV1 DV2 OVT .LEG COIST RAS DECLS LAMDA 
7.57 24.25 31.82 TWO 1.310 48.7 0.0 20.4 
42760.0 42854.0 0.359 315.4 4.1 9.66 0.761 103.9 0.482 0.688 196.0 421.2 0.357 1.0206 -5.33 1.792 108.9 246.5 -10.2 0.891 
1976 
EARTH-UERWRV 
DEPART A R R I V E  S P E E D  R A OECL 
OV1 ov2 O V T  
I 1 V 1 P S I  1 ECCEN 
LFG COIST RAS DECLS 
ARRIVAL 
23.35 0.756 64.2 0.578 
ONE 0.686 233-2 0.0 
15.50 0.735 66.0 0.581 
ONE 0.686 233.2 0.0 
11.78 0.713 68.2 0.586 
ONE 0.686 233.2 0.0 
9.69 0.689 70.8 0.593 
ONE 0.686 233.2 0.0 
8.43 0.663 74.3 0.603 
SRA THETl T H E T Z  P E R I H  
LAUDA 
DATE = 2443154.0 
0.112 156.9 319.1 0.3010 
134.7 
0.694 159.6 312.7 0.2410 
148.8 
0.671 162.5 306.2 0.2800 
158.1 
0.659 165.6 299.7 0.2680 
164.6 
0.643 169.0 293.4 0.2550 
169 -5  
0.627 172.7 287.4 0.2420 
173.2 
0.614 176.9 281.8 0.2290 
115.9 
0.605 181.7 216.1 0.2160 
177.3 
0.606 187.4 272.5 0.2040 
176 -8 
0.621 194.6 269.6 0.1950 
175.1 
O A T E  = 2443156.0 











0.567 278.5 5.3 
12.36 32.37 44-73 
10.67 29.03 39.70 
9.89 29-16 39.04 
0.443 299.C -6.2 
9.39 30.39 39.78 
C.426 302.8 -7.0 
9.02 32.04 41.06 
C.414 305.0 -7.1 
8.75 33.87 42.62 
0.410 305.0 -8.5 
8.64 35.75 44.40 
0.418 302.6 - 9 . 8  
8-83 37-66 46.49 
0.451 297.5 -11.7 
9.59 39.60 49.18 
C.529 291.9 -13.9 
11.42 41.64 53.06 
0.498 281.1 -1.2 
0.464 293.8 -4.5 
1.123 -23.30 2.157 
1.098 -14.85 2.149 
1.074 -10.49 2.140 
1.051 -7.74 2-131 
1.030 -5.75 2.122 
1.012 -4.16 2.113 
0.998 -2.81 2.105 
0.994A -1.56 2.099 
1.007A -0.35 2.C99 
1.0596 0.90 2.113 
75.3 228.2  -45.1 1.165 
13.0 224.3 -30.0 1.052 
10.6 225.1 -20.4 1.057 
68.3 226.9 -14.0 1.098 
66.0 229.0 -9.7 1.154 
63.7 231.1 -6.5 1.216 
61.5 233.1 -4.1 1.279 
59.3 235.0 - 2 - 1  1.344 
57.2 236.5 -0.4 1.409 
55.3 237.4 1.1 1.478 
ONE 0.686 233.2 0.0 
7.64 0.638 78.8 0.614 
ONE 0.686 233.2 0.0 
7.18 0.615 84.9 0.621 
ONE 0.686 233.2 0.0 
6.97 0.601 93 -1  0.643 
ONE 0.686 233.2 0.0 
6.97 0.606 104.0 0.663 
ONE 0.686 233.2 0.0 
7.18 0.654 117.5 0.690 
ONE 0.686 233-2 0.0 
ARRIVAL 
1.091 -23.72 2.112 
1.067 -14.32 2.1C4 
1.044 -9.63 2.096 
1.024 -6.72 2.087 
1.008 -4.64 2.079 
0.997 -3.01 2.073 
0.996A -1.62 2.070 
1.014A -0.35 2.C72 
1.074A 0.88 2.088 
76.8 231.3 -46.3 1.144 
14.8 232.3 -29.9 1.008 
72.1 232.9 -19-5 1.003 
70.6 234.6 -12.8 1.037 
68.6 236.5 -8-3 1.084 
66.6 238.4 -5.0 1.135 
64.9 240.0 -2.6 1.187 
63.2 241.2 -0.5 1.238 





0.551 282.9 9.3 
11-97 31.73 43.69 
C-4t5 251.3 2 - 6  
9.90 21.71 37.61 







































0.103 159.2 327.5 0.3150 
133-3 
0;607 162.3 316.4 0.3070 
148 -1 
0.671 155.6 310.3 0.2970 
8-97 21.57 36.54 
0.399 30C.8 -3.2 
8.41 28.57 36.98 
0.382 302.6 -4.8 
8-04 29.56 38.00 
151.7 
0.656 169.2 304.3 0.2870 
164.2 
0.642 173.3 298.1 0.2760 
168.9 
0.631 177.9 293.5 0.2650 
172.5 
0.625 1R3.3 289.0 0.2550 
175.3 
0.630 189.9 285.6 0.2460 
177.2 
177.4 
0.657 198.1 283.9 0.2400 
O A T E  = 2443158.0 









0.314 3 0 1 . 9  -6.3 1 - 7 6  0.650 87.2 0.580 
1 . F l  31.47 39.35 ONE 0.708 243.9 0.0 
0.381 29E.6 -8.3 7.27 0.644 9 4 . 8  0.593 
8.03 33.01 41.04 ONE 0.708 243.9 0.0 
7.03 0.656 104.7 0.609 0.416 293.1 -10.8 
8.78 34-52 43.30 
0.495 286.9 -13.5 
10.60 36.05 46.65 
ONE 0.708 243.9 0.0 
7.01 0.708 116.5 0.635 
ONE 0.708 243.9 0.0 
ARRIVAL 
25.11 0.740 72.2 0.525 









C.523 286.7 12.6 
11-28 29.89 41.17 
0.427 294.2 5.8 
9.03 25.E5 34.88 
0.383 298.3 1.6 
8.07 25.62 33.69 
0.358 295.7 -1.3 
7 -54  26.44 33.98 
7.31 21.56 34.87 
C.354 294.3 -6.8 
1.45 28-74 36.20 
8.22 29.E8 38.11 
0.412 282.1 -13.1 
10.07 30.99 41.06 
c.347 298.4 -3.9 
c.390 288.3 -10.0 
1.061 -22.64 2.C65 
1.039 -13.01 2.057 
1.020 -8.29 2.050 
1.005 -5.39 2.043 
0.996 -3.34 2.038 
0.9986 -1.73 2.037 
1.022A -0.36 2.042 
1.092A 0.88 2.060 
18.4 243.9 -46.0 1.082 
76.6 239.1 -28.5 0.945 
74.1 239.6 -17.7 0.931 
73.0 241.2 -11.0 0.965 
71.3 242.9 -6-4 1 -003  
69.9 244.3 -3.2 1.043 
68.6 245.2 -0.6 1.081 
67.7 245.2 1.5 1.119 
16.08 0.723 15.2 0.526 
ONE 0.737 254.0 0.0 
11.98 0.106 78.9 0.528 
ONE 0.737 254.0 0.0 
9.74 0.691 83.4 0.532 
ONE 0.137 254.0 0.0 
8.41 0.680 89.1 0.539 
ONE 0.731 254.0 0.0 167.2 
1.58 0.680 96.3 0.549 0.644 185.3 301.0 0.2910 
ONE 0.737 254.0 0.0 169.8 
7 -09  0.698 105.3 0.564 0.653 192.6 2 9 8 . 4  0.2850 
ONE 0.737 254.0 0.0 171.1 
6.86 0.753 116.0 0.590 0.687 202.0 291.8 0.2810 
ONE 0.737 254.0 0.0 171.1 
ARRIVAL O A T E  = 2443160.0 
0.681 165.8 320.4 0-3230 
14R.1 
o .66 i  169.7 314.8 0.3150 
157.3 
0.656 174.1 309.5 0.3070 
163.2 









0.535 282.1 -58.3 -25-06 0.779 69.2 0.506 
11.57 28.32 39.89 TWO 0.770 263.4 0.0 
0.460 285.6 14.0 23.63 0.736 76.9 0.499 
10.26 27.C2 37.29 ONE 0.170 263.4 0.0 
15.12 0.722 80.6 0.498 
0.730 156.2 351.6 0.3610 
115.0 
0.690 166.1 329.7 0.3460 
134.1 







1.100 26.94 2.C38 
1.034 -20.09 2.018 
1.016 -11.01 2-012 
1.003 -6.51 2.006 
0.9966 -3.84 2.003 
1.002A -1.91 2.003 
1.0316 -0.39 2.010 
1.1116 0.91 2.030 
87.2 246.4 63.7 1.028 
80.0 248.3 -43.9 0.985 
18.4 244.5 -25.7 0.867 
76.9 245.2 -15.0 0.862 
75.5 246.6 -8.5 0.884 
14.3 247.8 -4.0 0.913 
73.4 248.3 -0.8 0.941 
73.0 247.8 1.8 0.967 
0.386 295.1 7.8 
8.13 23.56 31.68 ONE 0.770 263.4 0.0 
ONE 0.770 263.4 0.0 156.5 
11.28 0.711 85.1 0.500 0.668 175.1 319.9 0.345 256.6 2.9 
7.27 23.40 30.67 
9.18 0.705 90.7 0.505 0.662 180.7 315.8 
ONE 0.170 263-4 0.0 161.2 
7.93 0.709 91.6 0.513 0.662 187.3 312.5 
ONE 0.710 263-4 0.0 163.8 
7.16 0.733 106.0 0.528 0.675 195.5 310.8 0.373 283.6 -9.2 
1.86 25.13 33.59 
C.458 277.8 -12.8 
9.74 26.50 36.24 
ONE 0.170 263.4 0.0 164.8 
6-71 0.790 115.8 0.555 0.715 205.8 311.1 
ONE 0.770 263.4 0.0 164.3 
ARRIVPL 
-15.04 0.785 70.1 0.491 
TWO 0.806 272-3 0.0 
-24-49 0.772 72.7 0.483 
TU0 0.806 212.3 0.0 
20.91 0.736 82.0 0.414 
ONE 0.806 272.3 0.0 
13.55 0.728 86.6 0.474 
ONE 0.806 272.1 0.0 
10.19 0.726 92.0 0.477 
ONE 0.806 212.3 0.0 
8.34 0.734 98.7 0.484 
ONE 0.806 272.3 0.0 
1.23 0.761 106-6 0.499 
ONE 0.806 272-3 0.0 
6.56 0.820 1 1 5 - 7  0.529 
ONE 0.806 272-3 0.0 



















0.436 286.1 -48.8 
9.24 19.SC 29.13 
0.505 251.3 -59.7 
10.84 27.E5 38.69 
C.427 291.0 15.9 
9.03 23.54 32.58 
0 . 7 4 t  293.2 8.2 
1.29 21.04 28.33 
0.317 291.1 2 -1  
6.13 21.01 27.74 









1.096 17.48 1.997 
1.011 27.44 1.991 
1.013 -16.42 1.974 
1.001 -8.53 1 -969  
0.997A -4.61 1-967 
1.006A -2.17 1.969 
1.041A -0.42 1.$71 
1.131A 0.96 2.000 
89.9 233.2 53.8 0.743 
88.0 253.7 64.9 1.013 
81.7 250.8 -39.6 0.867 
80.4 248.7 -21.6 0.182 
19.2 249.5 -11-5 0.781 
78.3 250.3 -5.2 0.798 
77.7 250.5 -1.0 0.817 
















6 - e ;  5 1 - 5 1  28.32 
0.362 219.4 -8.5 
7.64 22.C7 29.10 
0.450 274.1 -12.6 
9.55 22.58 32.13 
1976 
EARTH-MERCURY 











































SPEED R A OECL 
O V l  OV2 O V T  
0.598 271.1 -15.6 
13.15 23.16 36.30 
0.395 28t.R -42.4 
8.32 15.88 24.20 
0.401 29?.7 -49.5 
8.46 19.52 27.97 
0.482 298.8 -61.6 
10.29 27.68 37.97 
0.595 285.1 24.2 
13.06 30.93 43.99 
0.372 285.7 15-0 
7.P3 19.58 27.81 
0.316 287.8 5.9 
6.71 18.49 25.20 
0.315 282.3 -1.6 
6.68 18.56 25.24 
0.356 275.9 -7.8 
7 - 5 0  18.90 26.40 
0.445 271.1 -12-5 
9.43 15.24 28.68 
0.592 268.9 -15.7 
13.00 19.69 32.6R 
0.373 28C.8 -37.8 
7.85 13.52 21.37 
0.359 293.t -42.3 
0.367 295.6 -50.3 
7.74 19.06 26.79 
0.471 304.1 -64.2 
10.05 27.99 38.05 
7.56 15.58 23.14 
I 1 V 1 PSI 1 ECCEN 
LfG CDIST R A S  OECLS 
6.17 0.933 125.6 0.593 















ONE 0.844 280.6 0.0 
6.39 0.843 115.7 0-510 
ONE 0.844 280.6 0.0 
5.83 0.954 125.0 0.580 


































-7.46 0.792 71.4 0.471 
-9.53 0.781 74.2 0.459 
TWO 0.882 288.5 0.0 
-13.71 0.772 77.2 0.449 
TWO 0.882 288.5 0.0 
-25.30 0.763 80.6 0.441 
TWO 0.882 288.5 0.0 
Two 0.882 288.5 0.0 
0.470 286.0 23 -3  26.47 0.753 88.6 0.435 
10.02 22.84 32 -86  ONE 0.8R2 288.5 0.0 
0.329 284.9 1 0 . 9  13.94 0.756 93.9 0.436 
6.96 16.76 23.72 ONE 0.882 288.5 0.0 
0.313 275.3 0.5 9.56 0.769 100.2 0.443 
6.65 16.C9 22.74 
0.353 273.1 -7.2 
7 -43  16.21 23.64 
0.441 268.R -12.5 
9.36 16.47 25.83 
0.587 267.2 -16.0 
12.87 16.51 29-78 
0.360 286.8 -34.3 
6 - 8 5  15.14 22.00 
0.337 302.9 -51.7 
7.11 1 8 - 5 4  25.65 
0.487 306.6 -67.5 
10-41  29.36 39 -77  
0.374 282.7 17.9 
7.88 16.73 24.61 
0.317 277.1 3.1 
6.72 14.14 20.86 
0.351 271.C -6.6 
7.39 14.01 21.40 
0.439 267.2 -12 -6  
9.29 14.26 23.55 
C.582 266.1 -16.3 
12.73 i 4 .w  27.54 
0.353 286.7 -31.4 
7 -45  11-29 18.74 
0.326 292.7 -33.0 
6.89 11.54 18.83 
0.303 297.4 -36 -1  
6.46 12.56 19.41 
6.22 14.59 20.81 
0.312 302.5 - 5 3 - 7  
6.63 18.02 24-65 
0.563 306.6 -70.9 
12.27 33.54 45-82 
0.557 282.4 26 -6  
12.12 24.38 36.50 
0.330 275.8 7.3. 
6.98 12.91 19.89 
0.349 269.6 -5 .9  
0.291 3oa.6 -42.1 
CNF 0.882 288.5 0.0 
7.42 0.800 107.4 0.460 
CNE 0.882 288.5 0.0 
6.21 0.860 115.7 0.496 
CNF 0.882 288.5 0.0 
5.48 0.968 124.6 0.571 











TWO 0.920 295.9 
18.61 0.766 94.5 
ONE 0.920 295.9 
10.62 0.781 100.6 
ONE 0.920 295.9 
7.55 0.813 107.7 

















5 . 9 9  0.872 115.6 0.487 
ONE 0.920 295.9 0.0 
5.08 0.977 124.2 0.563 
ONE 0.920 295.9 0.0 
ARRIVAL 
-4.08 0.796 71.9 0.462 
TYO 0.956 303.0 0.0 



















T w o  0.956 303.0 0.0 
-5.82 0.779 78.1 0 -433  
TWO 0.956 303.0 0.0 
-7.88 0.772 81.6 0.422 
TWO 0.956 303.0 0.0 
-12.73 0.768 85.5 0 -415  
TU0 0.956 303.0 0.0 
-34.00 0.768 90.1 0.411 
TWO 0.956 303.0 0.0 
33.27 0.774 94.9  0.412 
ONE 0.956 303.0 0.0 
12.53 0.789 101.0 0.420 
ONE 0.956 303.0 0.0 
7.74 0.822 107.8 0.439 
ONE 0.956 303.0 0.0 
5.71 0.881 115.5 0.479 
ONE 0.956 322 0 0.0 
4.63 0.982 123.8 0.557 
ONE 0.956 303.0 0.0 
S M A  THFTl THETZ PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
LAMOA 
0.865 >?3.” 327.4 0.3570 1.378A 2.14 2.048 78.0 246-3 5.0 0.854 
153.6 
OAlE - 2443164.0 
0.738 156.0 367.7 0.384 1.092 13.26 1.558 92.5 227-9 47.8 0.606 
114.0 
0.726 159.3 361.6 0.385 1.067 17.79 1.953 90.5 239.1 54.8 0.730 
115.5 
0.715 163.1 356.2 0.3850 l . q45  28.39 1.947 88.8 261.1 66.8 1.007 
111.7 
0.695 171.6 342.3 0.3800 1.011 -30.78 1.937 84.5 272.2 -62.1 1.117 
I 1 7  -6  
0.689 177.2 339.0 0.3770 1.000 -12.19 1.533 83.5 252.2 -32.9 0.746 
137.6 
0.686 1R3.7 335.9 0.3750 0.998A -5.83 1-932 82.5 251.4 -16.2 0.695 
146.9 
0.692 191.5 333.9 0.3730 1.010A -2 -55  1-935 81.8 251.9 -7-0 0.698 
150.4 
0.711 200.9 333.4 0.3720 1.0506, -0.47 1-945 81.5 251.6 -1.3 0.709 
151.0 
0.762 212.5 335.0 0.3730 1.1506 1 -04  1.969 81.6 249.9 2.8 0.721 
149.2 
0.895 226.7 ?39.1 0.3760 1.4146 2.25 2.018 R2.4 245-7 6.1 0.736 
144.6 
DATE = 2443166.0 
0.741 156.0 375.3 0.392 1.090 10.95 1.922 94.9 222.9 43.9 0.525 
107.3 
0.730 159.3 369.2 0.355 1.065 13.46 1.916 92.9 232.9 48.4 0.596 
112.1 
0.719 163.2 z63.6 0.356 1.042 18.06 1.911 91.1 243.7 56.0 0.714 
113.4 
0.710 167.7 358.8 0.3570 1.023 20.06 1.9C6 89.6 269-5 69.8 1.017 
109.1 
0.697 178.2 347.5 0.3540 0.999 -20.90 1.859 86.2 260.6 -53.3 0.843 
121.9 
0.696 185.1 345.1 0.3530 0.999A -7 -95  1.899 85.5 252.6 -24.3 0.636 
137 - 6  
0.703 193.9 343.5 0.3920 1.015A -3.14 1.5C3 85.0 252.2 -9-7 0.613 
142.6 
0.725 203.2 343.5 0.3910 1.059A -0.55 1.914 84.8 251.5 -1.7 0.617 
143.0 
0.779 215.1 145.4 0.3920 1.1666 1-15 1.939 85.2 249-1  3.5 0.626 
140.5 
0.918 229.2 349.5 0.3940 1.442A 2,.41 1.988 86.2 243.8 7.5 0.641 
134.8 
ObTE = 2443168.0 
0.743 155.9 382.6 0.357 1.089 9.54 1.888 97.1 217.1 40.8 0.475 
98.4 
0.733 159.4 376.5 0.402 1.063 11.07 1.8E3 95.1 227.4 44-1 0.517 
105.3 
0.723 163.4 370.9 0.405 1.040 13.50 1.878 93.3 236.7 48.9 0.581 
109.6 
0.714 168.0 365.9 0.407 1.021 18.28 1.873 91.8 246.9 57.4 0.697 
110.7 
0.707 173.3 367.0 0.407 1.007 33.15 1.870 90.6 282.0 74.0 1.063 
105.5 
0.703 186.3 ‘53.6 0.4070 1.OOOA -12.44 1.868 88.1 254.0 -39.3 0.635 
125.2 
0.712 194.R 352.5 0.4060 1.OlRA -4.10 1.872 87.7 251-4 -14-2 0.546 
133.7 
0.736 205.C 352.7 0.4C60 1.066A -0.66 l .@85 87.8 250.1 -2.3 0.542 
134.2 
0.792 717.1 354.8 0.4070 1.178A 1.30 1.910 88.3 247.0 4 . 5  0.550 
130 -9 
0.933 231.0 158.7 0.4070 1.459A 2.63 1.959 89.5 240.6 9.1 0.569 
124.2 
DATE = 2443170.0 
0.744 155.8 389.4 0.400 1.088 8.61 1.857 99.2 210.8 37.8 0.448 
88.3 
0.734 159.3 383.4 0.407 1.062 9.59 1.852 97.2 221.5 40.6 0.470 
96.4 
0.725 163.4 377.8 0.411 1.039 11.00 1.847 95.4 230.7 4 3 . 9  0.506 
102.7 
0.717 168.2 372.9 0.414 1.020 13.35 1.843 93.8 238.9 49.1 0.562 
106.6 
0.711 173.6 368.7 0.416 1.006 18.49 1.840 92.6 248.3 59.1 0.679 
107.2 
0.708 180.1 366.0 0.417 0.999A 40.05 1.838 91.7 315.9 78.8 1.205 
100.9 
0.709 187.1 361.1 0.417 1.001A -26.94 1.839 90.3 269.5 -68.5 0.895 
107 -8 
0.719 196.0 360.6 0.417 1.021A -5.90 1.844 90.2 249.4 -22.1 0.504 
123.4 
0.744 206.3 361.1 0.417 1.071A -0.82 1.857 90.3 247.3 -3.2 0.483 
124.3 
0.801 218.4 363.2 0.417 1.185A 1.52 1.882 91.0 243.5 5 - 8  0.493 
120.3 
0.941 232.1 366.8 0.416 1.4656 2.93 1.931 92.4 236.3 10 -9  0.519 
112.8 
1970 
E A R 1  H-U E RCll RY 
DEPART A R R l V E  SPFEC R A OECL 
O V 1  Ob? O V T  
I 1 V 1 P S I  1 E C C E N  
LEG C O I S T  RAS OFCLS 
S U A  T H F T I  T H E 1 2  PERIH 
LAUOA 
O A T E  = 744'172.0 
0.745 155.6 795.9 0.401 
77.6 
0.736 159.2 389.0 0.40Q 
86.4 
0.727 163.4 384.4 0.415 
93.7 
0.720 168.2 379.6 0.42C 
99 .2 
0.714 173.0 375.4 0.422 
102.7 
0.711 140.4 372.2 0.421 
103 .O 
0.724 196.7 ?68.1 0.420 
110.8 
0.750 207-2 368.7 0 . 4 2 5  
113.5 
0.806 219.2 370.7 0 . 4 2 4  
109.1 
0.942 232.5 373.9 0.422 
101.3 
APHEL I 2 V 2 P S I  2 R A OECL S P E E D  
ARRIVAL 
0.797 71.8 0.462 
0.992 300.7 0.0 
0.788 74.9 0.444 
0.992 309.7 0.0 
0.781 7P.2 0.429 
0.992 309.7 0.0 
0.775 81.8 0.417 
0.992 309.7 0.0 
0.772 85.8 0.409 
0.992 309.7 0.0 
0.772 90.3 0.404 
0.992 309.7 0.0 
0.795 101.1 0.412 
0.992 309.7 0.0 
0.828 107.8 0.433 
0.992 309.7 0.0 
0.885 115.3 0.474 
0.992 309.7 0.0 
0.982 123.4 0.551 
0.992 305.7 0.0 
.E29  101.2 204.7 34.5 0.440 
.E24 99.1 215.2 37.2 0.446 
- 8 2 0  Q7.3 224.5 39.9 0.462 
1.020 10.71 1,816 95-7 2 3 2 - 4  43.2 0.490 
1.006 12.97 1.F13 94.5 239.3 48-8 0.539 
0.99961 18.73 1.811 93.5 247-2 61.0 0.664 
1.023A -10.41 1.e18 92.4 246.9 -39.0 0.521 
43010.0 43172.0 0.351 2 8 6 . 7  -28-9 
7.41 l l .C6 18.46 
43020.0 43172.0 0.320 292-5 -29.8 
6.79 11.24 18.02 
43030.0 43172.0 C.293 296.7 -31.5 
6.26 11.71 17-97 
43040.0 43172.C C.271 299.0 -35.0 
5.87 12.51 18.38 
43050.0 43172.0 0.262 295.0  -41.9 
5.72 13-93 19.64 
43060.0 43172.0 0.258 297.4 -55.7 
6.36 17.57 23.93 
7.87 13.41 21.28 
43090.0 43172.C '2.349 268.8 - 5 . 0  
7.36 l l .C7 18.43 
43100.0 43172.0 0.431 265.4 -13.4 
9.12 11.4P 20.60 
43110.0 43172.C C.568 26E.2 -17.5 
12.39 1 2 . 4 8  24.87 
43080.0 43172.c c.374 275.e 14.6 
-2.Q2 


























































-1.11 1.P31 92.6 243.3 -4.6 0.440 
1.83 1.856 93.4 239.0 7.5 0.455 
3.34 1.504 94.9 231.3 13.0 0.489 











-1.95 0.797 71.5 0.464 0.746 155.4 402.1 0.4CO 
-2.13 0.789 74.8 0.444 0.736 159.0 396.1 0.410 
-2.43 0.782 78.2 0.427 0.728 163.2 390.6 0.417 
TWO 1.026 316.2 0.0 67.3 
TWO 1.026 316.2 0.0 76.1 
7.54 1.8C4 103.0 199.4 
7.93 1.799 100.9 209.4 
8.42 1.755 99.0 218.4 
9.05  1.751 97.5 226.2 
10.16 1 . 7 8 8  96.2 232.6 
12.27 1.787 95.3 237.7 
19-16 1.789 94.7 243.2 
-1.68 1.807 04.6 238.5 
2.33 1.832 95.5 233.9 













0.289 296.3 -27.8 
6.19 11.12 17.31 
C.262 29E.2 -25.7 
5.72 11.42 17.14 
0.244 297.2 -33.5 
5.42 12.CO 17.41 
0.243 292.5 -40.8 
5.39 13.18 18-57 
0.302 287.9 -56.7 
6.43 17.36 23.79 
0.350 26e.6 -3.6 
TWO 1.026 316.2 0.0 83.7  
-2.93 0.777 81.9 0.414 0.721 168.2 785.8 0.423 
TWO 1.026 316.2 0.0 90.0 
-3.83 0.774 85.9 0.405 0.716 173.9 ?81.8 0.426 
TU0 1.026 316.2 0.0 94.8 
-5.78 0.775 90.3 0.399 0.714 180.5 378.6 0.429 
TU0 1.026 316.2 0.0 97.8 
-12.52 0.783 95.4 0.400 0.717 188.3 376.5 0.430 
TWO 1.026 310.2 0.0 97.6 
8.64 0.831 107.7 0.428 0.753 207.6 375.6 0.431 
ONE 1.026 316.2 0.0 102.2 
4.79 0.886 115.0 0.469 0.808 2 1 S . 4  377.4 0.429 
ONE 1.026 316.2 0.0 97.6 
3.37 0.980 122.9 0.545 0.937 232-4 380.3 0.426 
ONE 1.026 316.2 0.0 90.1 
7.38 10.33 17.71 
C.425 265.2 -14.3 
0.559 265.2 -18.4 
12.16 12-15 24-31 
8.99 i o . ~  19.87  
ARRIVAL OATE = 2447176.0 
43010.0 43176.C 0.358 287.1 -24.8 
7.54 11.54 19.48 
43020.0 43176.0 0.322 292.5 -24.6 
6.81 11.36 18.17 
43030.0 43176.0 0.289 296.3 -24.8 
-1.10 0.797 71.1 0.469 0.745 155.1 408.0 0-356 
-1.17 0.789 74.5 0.446 0.737 158.7 402.0 0.408 
-1.30 0.783 78.0 0.428 0.729 163.0 396.5 0.417 
TU0 1.059 322.4 0.0 57.8 
TWO 1.059 322.4 0.0 66.1 
Two 1.059 322.4 0.0 73.6 
7.25 1.782 104.9 195.5 
7.45 1.777 102.6 204.5 
7.70 1.773 100.7 212.9 
8.02 1.769 99.1 220.4 
8.48 1.767 97.9 226.6 
9.26 1.766 96.9 231.3 
11.04 1.767 96.3 234.2 
20.54 1.773 96.2 235.5 
-3.48 1.786 96.4 233.3 
3.21 1.810 97.4 228.9 











18.4  0.482 
6.19 l l .C5 17.24 
43040.0 43176.0 C.260 297.8 -25.6 
5.68 10.58 16.66 
4305C.O 43176.0 0.238 296.4 -27.4 
5.32 11.10 16.41 
43060.0 43176.0 0.228 291.3 -30.9 
5.15 11-45 16.61 
43070.0 43176.0 0.239 283.3 -36.9 
5.34 12-36 17.69 
7.08 17.57 25.05 
43090.0 43176.0 0.359 269.3 0.2 
7.56 10.22 17.78 
47100.0 43176.0 C.417 265.3 -15.9 
8.82 10.78 19.59 
43110.0 43176.0 0.548 265.5 -19.8 
11.89 12.2@ 2 4 . 1 8  
43080.0 43176.0 0.335 2 n . z  -56.9 
-1.51 0.778 81.8 0.413 
TU0 1.059 322.4 0.0 
-1.87 0.776 85.8 0.403 
TWO 1.059 322.4 0.0 
-2.56 0.777 90.3 0.397 
TWO 1.059 322.4 0.0 
-4.24 0.784 95.3 0-397 
TWO 1.059 322.4 0.0 
-13.66 0.801 101.0 0.405 
TU0 1.059 322.4 0.0 
10.45 0.832 107.5 0.425 
ONE 1.059 322.4 0.0 
3.86 0.885 114.7 0.465 
ONE 1.059 322.4 0.0 
2.40 0.974 122.4 0.539 













































C.367 287.3 -23.2 
7.72 12-91 20.63 
0.327 292.8 -22.6 
6.93 12.02 18-95 
0.292 29t.5 -22.2 
6.25 11.42 17-67 
0.261 29E.O -22.2 
5.71 11.04 16.75 
C.237 296.4 -22.9 
0.224 291.1 -24.2 
5.10 10.82 15.92 
5.18 10.96 16.13 
0.259 274.2 -28.8 
5.67 11.44 17-11 
0.407 265.6 -19.7 
8.59 11.29 19.88 
0.536 266.0 -22.0 
11.60 12.16 24.46 
5.31 io.ec 16.16 
0.229 2e2.9 -26.1 
-0.32 0.796 70.4 
Tho 1.090 328.4 
-0.34 0.789 74.0 
TU0 1.090 328.4 
-0.37 0.783 77.6 
TWO 1-090 328.4 
-0.42 0.778 81.4 
-0.49 0.776 85.5 
TU0 1.090 328.4 
-0.63 0.778 90.1 
TU0 1.000 328.4 
-0.92 0.785 95.1 
TWO 1.090 328.4 
-1.77 0.801 100.7 
TWO 1.090 328.4 













































7.06 1.763 106.7 192.8 
7.12 1.758 104.3 200.9 
7.18 i .754 102.4 208.6 
7.26 1.751 100.7 215.5 
7.37 1.748 09.4 221.4 
7.54 1.747 98.5 225.8 
7.86 1.749 97.9 228.6 
8.74  1.754 97.7 229.3 
5.15 1.790 99.0 224.3 






















76  -8 
71.3 
ARRIVIL OATE = 2443180.0 
0.40 0-795 69.5 0.486 0.744 154.4 419.1 0.383 
TU0 1.120 334.3 0.0 42.0 
0.41 0.788 73.3 0.459 0.735 157.9 412.9 0.398 
TU0 1.120 334.3 0.0 48.9 
43010.0 43180.0 0.378 287.7 -21.7 
7.97 14.17 22.14 
43020.0 43180.0 0.336 253-2  -20.8 
7.10 1 3 - C C  20.10 
6.96 1.747 108.5 191.3 21.5 0.547 




OEPART ARRlVE SPEED R A 
O V I  O V 2  
OEC L 
0 VT 
I 1 V 1 P S I  1 ECCEN 
LEG COlST RAS OECLS 
SMA T H E T l  THETZ P E R I H  
LAMOA 
APHEL 1 2  v z  P S I  2 R A  OECL SPEED 
43030.0 43180.0 0.299 297.0 -20.0 0:44 0.782 77.1 0.436 0.728 162.0 407.4 0.410 1.045 6.81 1.738 103.9 205.4 24.8 0.477 








6.38 12.13 18.51 TU0 1.120 334.3 0.0 55.3 
5.79 11.51  17.30 Tno 1.120 334.3 0.0 61.0 
C.240 297.0 -19.3 0.55 0.775 85.1 0.405 
TU0 1.120 334.3 0.0 
0.68 0.777 89.7 0.397 
0.717 172.8 398.6 0.426 
0.715 179.5 395.5 0.431 
0.718 187.3 393.3 0.434 
0.727 196.2 392.3 0.435 
0.750 206.2 392.4 0.4?4 













6.61 1-732 100.9 217.1 
6.45 1.731 99.9 221.4 
6.18 1.733 99.3 224.1  
5.62 1.738 99.1 225.1 
3.29 1.750 99.4 224.3 
12.73 1.772 100.4 218.9 








~- . .. 
5.35 l l . C 9  16.44 
0.225 291.8 -19.6 
5.12 10.E3 15.95 
0.228 283.7 -19.7 
TWO 1.120 334.3 0.0 
0.90 0.784 94.7 0.395 
TWO 1.120 334.3 0.0 
1.43 0.799 100.3 0.402 
5.16 10.69 15.86 
0.256 275.2 -19.0 
TWO 1.120 334.3 0.0 
3.73 0.827 106.6 0.421 
TWO 1.120 334.3 0.0 
-5.75 0.876 113.6 0.458 
ONE 1.120 334.3 0.0 71.9 
64.8 
0.897 229.5 395.4 0.426 -1.64 0.955 121.2 0.525 
ONE 1.120 334.3 0.0 11 -31  14.03 25.34 
ARRIVAL OATE = 2443182.0 
0.393 z8e . i  -20.3 1.09 0.794 68.4 0.498 0.743 154.1 424.5 
8.29 15.67 23.97 TWO 1.147 340.0 0.0 35.7 
7.35 14.24 21.59 TWO 1.147 340.0 0.0 41.8 
6.56 13.13 19.69 TWO 1.147 340.0 0.0 47.6 
5 -92  12-30 18.22 TWO 1.147 340.0 0.0 52.8 
5.44 11.69 17.13 TWO 1.147 340.0 0.0 57.2 
5.18 11-26 16.44 TWO 1.147 340.0 0.0 60.6 
5.19 10.99 16.19 TWO 1.147 340.0 0.0 62.7 
5.62 10.87 16.49 TWO 1.147 340-0  0.0 63.2 
6 - 7 1  10.92 17.63 TWO 1.147 340.0 0.0 61.6 
0.348 253.7 -19.2 1.11 0.787 72.4 0.468 0.734 157.4 418.1 
0.3CE 297.7 -18.1 1.16 0.781 76.3 0.444 0.727 161.4 412.5 
0.274 295.3 -17.2 1.25 0.776 80.3 0.424 0.720 166.3 407.6 
C.246 291.0 -16.5 1 - 4 0  0.774 84.6 0.409 0.716 172.0 403.6 
0.229 293.2 -16.1 1.64 0.775 89.1 0.400 0.714 178.7 400.4 
0.230 285.3 -15.6 2.07 0.782 94.2 0.397 0.716 186.4 398.2 
0 -256  276.9 -14.3 2.94 0.796 99.8 0.403 0.725 195.2 397.0 
0.316 271.1 -10.0 5.33 0.823 106.0 0.420 0.745 205.1 397.0 
0.523 ree.8 -35.1 -7.47 0.944 120.5 0.518 0.880 227.e 399.4 
11.29 ia.e2 28.11 ONE 1.147 340.0 0.0 62.5 
ARRIVAL OATE = 2443184.0 
0.412 288.5 -19.2 1.78 0-792 67.1 0.514 0.742 153.7 429.7 
1.77 0.785 71-2 0.481 
TWO 1.174 345.7 0.0 
1.81 0.779 75.3 0.453 
TWO 1.174 345.7 0.0 
1.92 0.714 79.5 0.432 
TWO 1.174 345.7 0.0 
2.10 0.772 83.8 0.415 
TWO 1.174 345.7 0.0 
2-40 0.773 88.4 0.404 
TWO 1.174 345.7 0.0 
2.91 0.779 93.5 0.400 
TWO 1.174 345.7 0.0 
3.83 0.792 99.1 0.404 
TWO 1.174 345.7 0.0 
5.88 0.817 105.3 0.420 
TWO 1.174 345.7 0.0 
13-56 0.860 112.2 0.453 
TWO 1.174 345.7 0.0 































6.93 1.734 110.3 190.7 
6.74 1.729 107.7 197.2 
6.54 1.725 105.5 203.4 
6.32 1.722 103.7 209.1 
6.05 1.719 102.3 214.1 
5.69 1.728 101.2 218.1 
5.16 1.719 100.6 220.8 
4.19 1.724 100.4 221.9 
1.71 1.735 100.7 221.4 































6.96 1.724 112.2 190.9 17.1 0.658 
6.67 1;719 109.4 196.8 
6.36 1.715 107.1 202.5 
d.03 1.711 105.2 207.7 
5.64 1.7C9 103.6 212.2 
5.15 1.707 102.5 2 1 5 - 9  
4.47 1.7C8 101.8 218.5 
3.38 1.713 101.6 219.8 
1.17 1.723 101.9 219.5 
.6.67 1.742 102.8 216.7 
0.364 294.3 -17.9 
7 - 6 6  15.72 23.38 
0.321 298.5 -16.5 
6.80 14.39 21.19 
0.284 30C.4 -15.2 
6.10 13.35 19.45 
0.254 245.5 -14.2 
5.57 12.57 18.14 
0.235 295.C -13.4 





18.4  0.473 




0.725 160.7 417.4 0.396 









0.714 171.1 408.3 0.418 
0.712 177.7 405.0 0.424 
0.713 185.2 402.7 0.428 
0.721 193.9 401.4 0.430 
0.740 203.7 401.2 0.429 
0 -779  214.4 402.0 0.426 
0.233 287.5 -12.7 
5.24 11.65 16 -69  
0.257 275.1 -11.4 
5.63 11.50 17.13 
C.313 273.1 -8.5 
6.65 11.65 18.29 
C.435 272.C 2.0 
9 . 2 2  13.33 22-55 
ARRIVAL O A T E  = 2443186.0 
0.435 281.9 -18.2 2 -46  0.791 65.5 0.533 0.740 153.4 434.9 0.346 
0.312 295.0 -16.7 2.42 0.783 69.9 0.496 0.731 156.7 428.1 0.3t9 
9.21 19.37 28.58 Tho 1-198 351.2 0.0 25.4 




















l . l l 6 A  
7.07 1.717 114.3 191.7 15.4 0.725 















43 186 -0 
43186.0 

































































0.723 160.0 422.2 






















































0.712 170.0 412.7 
42.9 
0.709 176.5 409.3 

















47 -6  
48.2 
0.717 192.4 405.4 




0.734 201.9 405.0 















OATE = 2443188.0 
0.738 153.1 440.1 
21.2 
43010.0 43188.0 0.462 
9.82 
289.3 
21 - 57 -17.4 3 1 - 4 0  3.17 TWO 0.789 1.221 0.329 1 .148 7.24 1.713 116.5 192.8 14.0 0.800 
43020.0 43188.0 0.405 295.7 -15.8 3.06 0.781 68.3 0.514 01729 155.7 433.0 0.354 1.105 6.71 1.708 113.2 198.0 14.7 0.724 
43030.0 43188.0 0.355 30C.4 -14.0 3 -04  0.774 7 2 - 7  0.481 0.721 159-2 426.9 0.375 1.068 6.19 1.703 110.4 202.9  15.1 0.663 
43040.0 43188.0 0.312 303.1 -12.3 3.10 0-769 77.2 0.454 0.715 163.5 421.5 0.390 1.039 5.67 1.699 108.2 207.3 15.1 0.614 
8.54 19.34 27.88 TWO 1.221 356.8 0.0 25.6 
7.48 17.54 25.02 TWO 1.221 356-8 0.0 29.9 
6.62 16.11 22.74 TWO 1.221 356.8 0.0 33.8 
EA1 
1976 
tT H-U ERCU RY 
DEPART ARRIVE SPEEO R A OECL 
o v 1  OV2 OVT 
I 1 V 1 P S I  1 ECCEN 
LEG COlST R A S  OECLS 
SUA T H E T I  THET2 
LAHOA 









































APHEL I 2 V 2 PSI  2 R A OECL SPEEO 
43050.0 43188.0 0.276 303.2 -10.7 3.27 0.766 81.7 0.433 0.709 168.8 417.1 
43060.0 43188.0 0.251 295.9 -9.5 3.57 0-766 86.5 0.418 0.706 175-1  413.5 
43070.0 43188.0 0.243 292.3 -8.6 4.05 0.770 91.6 0.411 0.707 182.3 410.8 
5.97 15-00 20.97 TWO 1.221 356.8 0.0 37.1 
5.53 14.18  19.71 TWO 1 -221  356.8 0.0 39.7 
1.016 5.10 1.696 106.4 211.3 34.5 0.576 
1.002 4.44 1.694 105.1 214.5 13.4 0.548 
0.9976. 3.63 1.695 104.2 216.9 11.3 0.529 
1.005A 2.50 1.658 103.8 218.4 T - 9  0.521 
1.035A 0.73 1.706 103.9 218.6 2.3 0.526 
1.099A -2.74 1.723 104.7 217.5 -8-2 0.556 
1.232A -13.69 1.752 106.2 211.8 -34.8 0.699 
5.39 13.63 19.02 
43080.0 4 3 1 8 8 - 0  0.258 285.1 -7.9 
5.65 13.39 19.04 
TWO 1.221 356.8 0.0 
4.87 0.781 97.3 0.411 
TWO 1.221 356.8 0.0 
6.35 0.802 103.5 0.423 
TWO 1.221 356.8 0.0 
9.55 0.839 110.4 0.450 
TWO 1.221 356.8 0.0 
20.23 0-900 117.9 0.500 




0.712 190-6  409.2 
43090.0 43188.0 0.304 278.2 -6.7 
6.47 13.55 20.02 
43100.0 43188.0 0.388 274.9 -3.7 
8.18 14.43 22.62 
43110.0 43188.0 0.562 277.2 6.1 
12.23 18.59 30 -83  
0.727 200.0 408.6 




0.821 221-3 410.1 
DATE = 2443190.0 
0.737 153.0 445.5 
0.728 155.2 438.0 
0.719 158.4 431.5 




43010.0 43190.0 0.493 285.6 -16.7 
10.57 24.03 34-60 
43020.0 43190.0 0.431 296.3 -15.0 



























0.787 61.3 0.581 
1.243 2.3 0.0 
0.779 66.3 0.536 
1 -243  2.3 0.0 
0.771 71.1 0.499 
1.243 2.3 0.0 
0.766 75.7 0.469 
1.243 2.3 0.0 
0.762 80.4 0.445 
1.243 2.3 0.0 
0.761 85.2 0.428 
1.243 2.3 0.0 
0.764 90.5 0.418 
1.243 2-3 0.0 
0.774 96.1 0.417 
1.243 2.3 0.0 
0.793 102.4 0.426 
1.243 2.3 0.0 
0 -827  109.2 0.450 
1.243 2.3 0.0 
0.883 116.7 0.495 












7.50 1.711 119-0 1 9 4 . 3  
6.82 1.706 115.3 199.3 
6.20 1.702 112.2 203.9 
5.58 1.658 109.8 208.2 
4.93 1.694 107.8 211.9 
4 - 2 1  1.692 106.3 215.0 
3.36 1.692 105.3 217.3 
2.24 1.655 104.8 218.8 
0.62 1.702 104.9 219.3 
.2.14 1.717 105.5 218.6 









































43070.0 43190.0 0.249 296.8 -7.1 
5.50 14.88  20.38 
43080.0 4?190.C 0.259 288.8 -6.5 
5.67 14.56 20.23 
43090.0 4?190.0 0.299 281.5 -6.0 
6.37 14.66  21.04 
43100.0 43190.0 0.374 277.4 -4.4 
0.702 180.6 414.6 
0.707 188.7 412.8 
0.720 197.8 411.9 
0.747 207.9 412.0 
0.802 218.7 412.9 





DATE = 2443192.0 
7.88 15.42 23.30 
43110.0 43190-0 0.504 277.4 0.5 































43010.0 43192.0 0.530 285.8 -16.1 
11.46 26.79 38.25 
43020.0 43192.0 0.462 246.5 -14.4 
9.84 23.89 33.73 
43030.0 42192.0 C.4C3 302.5 -12.4 
8.51 21.55 30.06 
43040.0 43192.0 0.352 306.2 -10.3 
7.43 19.C6 27.09 
43050.0 43192.0 0.3C9 307.5 -8.4 










































7.85 1.713 121.7 196.0 
7.01 1.708 117.6 200.9 
6.26 1.703 114.2 205.4 
5.54 1.699 111.5 209.5 
4.82 1.695 109.3 213.0 
4 -04  1.693 107.7 216.0 
3.15 1.652 106.5 218.4 
2.05 1.694 105.9 219.9 
0.55 1.700 105.8 220.6 
-1.77 1.713 106.3 220.3 












0.725 154-8 443.1 
17.8 . . 
0.717 157.6 436.3 
0.709 161.4 430.4 
0.703 166.2 425.4 
0,699 172.0 421.4 
0.698 178.8 418.3 
0.701 186.6 416.2 
0.712 195.5 415.1 
0.735 205.3 414.9 










ObTE = 2443194.0 
0.733 153.4 456.9 
0.723 154.6 448.4 




43060.0 43192.0 0.27t 3CS.e -6.8 
5.97 17.05 23.02 
43070.0 43192.0 0.258 30C.6 -5.7 
5.65 16.26 21.91  
43080.0 43192.0 0.262 292.5 -5.3 
5.71 15.85 21.56 
43090.0 43192.0 0.294 285.3 -5.2 
6.29 15.87 22.16 
43100.0 43192.0 0.361 280.3 -4 .6 
7.61 16.50 24.10 
43110.0 43192.0 0.472 275.1 -2.1 
10.07 18.25 28-32 
43010.0 43194.0 0.573 289.8 -15.8 
43020.0 431S4.0 C.499 257.4 -13.9 
10.69 26.58 37.28 
43030.0 43194.0 0.434 303.5 -11.8 
9.19 23.91 33.10 












8.31 1.718 124.8 197.8 
7.28 1.713 120.2 202.7 
6.38 1.7C7 116.4 207.2 
5.56 1.703 113.4 211.1 
4.75 1.699 111.0 214.6 
3.92 1.696 109.1 217.6 
2.99 1.655 107.8 219.9 
1.90 1.696 107-0  221.6 
0.49 1.701 106-7 222.4 
-1.52 1.713 107.1 222.3 




















0.378 307.8 -9.6 
7.97 21.75 29.72 
0.331 30C.8 -2.5 
6.99 20.04 27.03 
6.27 18.73 25.00 
0.269 304.6 -4.6 
5.85 17.79 23.64 
0.266 297.4 -4.2 
5.79 17.25 23.04 
0.291 285.5 -4.4 
6.23 17.16 23.39 
7.36 17.66 25-02 
0.447 281.6 -3.5 
9.49 15.C7 28.56 
0.293 3oe.q - 5 . 8  

































































































ARRIVAL DATE = 2443196.0 
5.97 0.771 58.4 0.625 0.721 154.6 454.0 0.271 
TWO 1-298 19.0 0.0 11.8 
5-52 0.7h2 64.2 0.574 0.712 156.4 446.2 0.303 




C.541 257.7 -13.6 
11.71 29.60 41.31 
0.470 304.3 -11.4 
10.01 26.55 36.56 
0.408 305.2 -9.1 
8.62 24.0e 32.70 
1.172 7.64 1.720 123.1 204.7 10.3 1.072 
1.120 6.58 1.715 118.9 209.2 10.2 0.969 
1.077 5.63 1.710 115.5 213.1 9.9 0.885 5.28 0.754 69.6 0 -531  0.703 159.4 439.5 0.330 
TWO 1.298 19.0 0.0 17.2 
1976 
EARTH-MERCURY 
DEPART A R R I V E  S P E E D  R A O E C L  
O V l  OV2 OVT 
43050.0 43196.0 0.356 312-0 -6.9 
7.50 22.11 29.61 
43060.0 41196.0 0.313 312.1 -5.0 
6.65 20.58 27.23 
43070.0 43196.0 0.284 308.8 -3.6 
6.10 19.47 25.57 
43080.0 43196.0 0.273 3C2.3 -3 -2  
5.91 18.78 24.69 
I I V 1 P S I  1 E C C E N  SMA THET1 T H E T Z  P E R I H  
LEG C O l S T  RbS O E C L S  LAM06 
A P H E L  1 2  V 2  P S I 2  R A  O E C L  S P E E D  
5.20 0.748 74.9 0.497 0.696 163.5 43?.R 0.350 








4.73 1.706 112.8 216.6 
3.83 1.7C2 110.7 219.5 
2.88 1.701 109.1 221.9 
1.79 1.701 108.1 223.6 
0.45 1.7C5 107.7 224.6 
-1.34 1.715 107.9 224.8 








5.27 0.745 80.2 0.471 0.691 168.6 429.2 0.365 
TWfl 1.298 19.0 0.0 22.0 
5.51 0.744 85.7 0.453 0.688 174.8 425.5 0.376 
THO 1.298 19.0 0.0 23.7 
5.96 0.749 91.6 0.443 0.689 182.0 422.8 0.384 
TWO 1.298 19.0 0.0 24.9 
43090.0 43196.0 0.289 294.3 -3.6 
6.20 18.55 24.75 
43100.0 43196.0 0.339 287.8 -4.2 
7.15 18.90 26.05 
43110.0 43196.0 0.425 284.5 -4.1 
9.00 20.C6 29.06 
6.71 0.762 98.0 0.443 0.695 190.3 421.1 0.387 
TWO 1.298 19.0 0.0 25.6 
7.96 0.786 105.0 0.456 0.712 199.5 420.4 0.387 
TWO 1.298 19.0 0.0 26.0 
10.17 0.829 112.6 0.486 0.746 209-7 420.5 0.384 
TWO 1.298 19.0 0.0 26.5 
ARRIVAL DATE = 2443198.0 
43020.0 43198.0 0.589 297.9 -17.5 6.90 0.769 54.9 0.663 
12.92 37.01 45.93 TWO 1.313 24.7 0.0 
43030.0 43198.0 0.511 305.1 -11.2 6.25 0.759 b l .1  0.607 
10.99 29.53 40.51 T H O  1.313 24.7 0.0 
43040.0 43198.0 0.443 31C.6 - 8 . 8  5.86 0.750 b6.9 0.560 
0.719 155.0 460.1 0.242 
0.709 156.2 451.6 0.279 
0.700 158.6 444.4 0.308 














8.14 1.731 126.4 206.8 
6.86 1..725 121.7 211.3 
5.76 1.720 117.9 215.3 
4.76 1.716 ?14.8  218.8 
3.74 1.712 112.4 221.8 
2.79 1.709 110.6 224.2 
1.70 1.709 109.4 226.0 
0.42 1.712 108.8 227.1 
-1.20 1.720 108.8 227.6 











9.40 26.69 36.10 
43050.0 43198.0 0.385 314.1 -6.4 
n.12 24.42 32.54 




TWO 1.313 24.7 0.0 16.3 ~~ ~ 
43060.0 43198.0 0.337 315.1 -4.3 
7.12 22.64 29.76 
43070.0 43198.0 0.301 313.C -2.8 
5.65 0.739 78.0 0.491 0.686 166.9 433.2 0.349 
TU0 1.313 24.7 0.0 18.5 
5.80 0.737 83.6 0.469 0.683 172.7 429.1 0.362 
TWO 1.313 24.7 0.0 20.3 
6.15 0.740 89.6 0.456 0.682 179.6 426.1 0.371 
6.42 21.32 27.74 
43080.0 43198.0 0.283 307.4 -2.2 
6.09 20.44 26.57 TWO 1.313 24.7 0.0 21.6 
43090.0 431'48.0 0.290 2 S S . 6  -2.7 6.76 0.750 96.1 0.453 0.687 1R7.5 424.0 0.376 
6.21 20.05 26.27 TWO 1.313 24.7 0.0 22.5 
43100.0 47198.0 0.330 292.4 -3.7 7.78 0.772 103.2 0.461 0.700 196.5 423.0 0.377 
6.97 20.24 27.20 TWO 1.313 24.7 0.0 23-0 
43110.0 43198.0 0.40C 288.1 -4.4 9.49 0.P10 110.9 0.486 0.729 206.3 422.9 0.375 
TWO 1.313 24.7 0.0 23.6 8.56 21.17 29.74 
ARRIVAL DATE = 2443200.0 
7.06 0.756 57.6 0.645 0.707 156.2 457.5 0.251 
TkO 1.327 30.5 0.0 9.3 
6.49 0.746 63.8 0.593 0.697 158.0 449.6 0.284 
TWO 1.327 30.5 0.0 11.0 
6-16 0.738 69.7 0.550 0.689 161.1 443.0 0.310 
TWO 1.327 30.5 0.0 13.1 
6.04 0.732 75.4 0.515 0.682 165.3 437.4 0.331 
TWO 1.327 30.5 0.0 15.2 
43030.0 43200.0 0.559 305.6 -11.1 
12.16 32.88 45.04 
43040.0 43200.C 0.484 311.7 -8.6 
10.35 29-63 39.98 
43050.0 43200.0 0.420 316.1 -6.1 









1 . 0 6 O A  
7.25 1.739 124.9 213.6 
5.06 1.734 120.6 217.7 
4.84 1.729 117.1 221.3 
3.79 1.724 114.3 224.3 
2.74 1.721 112.2 226.8 
1.64 1.720 110.8 228.7 
0.39 1.722 109.9 230.0 
-1.10 1.729 109.7 230.6 









-6.1 0 . 8 2 8  
4306C.O 43200.0 0.366 318.C -3.9 
7.70 24-93 32.63 
43070.0 43200.0 0.323 317.C -2.1 
6.84 23.36 30.20 
43080.0 43200.0 0.297 312.6 -1.3 
6.34 22.27 28.61 
43090.0 43200.0 0.294 305.3 -1.7 
6.29 21.69 27.97 
43100.0 43200.0 0.323 297.6 -2.9 
6.83 21.68 28-51 
43110.0 43200.0 0.388 292.2 -4.2 
8.18 22.39 30.57 
.~ 
6.09 0.729 81.3 0.489 0.677 170.7 432.9 0 - 3 4 t  
TWO 1.327 30.5 0.0 17.0 
6.33 0-730 87.4 0.472 0.676 177.1 429.4 0.357 
TWO 1.327 30.5 0.0 18.4 
6.81 0.738 94.0 0.464 0.678 184.7 427.0 0.363 
TWO 1-327 30.5 0.0 19.5 
7.62 0.756 101.2 0.469 0.689 193.3 425.7 0.366 
TWO 1.327 30.5 0.0 20.2 
8.97 0.790 109.0 0.488 0.713 202.R 425-2 0.365 




D E P A R T  A R R I V E  S P F F O  R A OECL 
OV1 Ob2 O V T  
I 1 V I PSI 1 ECCEN S M A  T H E T l  THET2 P E R I H  
LEG COIST R A S  OECLS LAHOA 
ARRIVAL DATE = 2443500.0 










8.60 0.731 60.2 0.637 
ONE 0.677 198.5 0.0 
7.12 0.704 61.6 0.646 
ONE 0.677 198.5 0.0 
6.22 0.675 63.4 0.658 
ONE 0.677 198.5 0.0 












0.696 158.5 301-5 0.2530 
156.0 
0.676 161.0 294.6 0.2390 
1.139 -11.64 2.238 
1.113 -9.67 2.229 
1.089 -8.24 2-219 
1.064 -7.09 2.2C8 
1.042 -6.11 2.197 
1.021 -5.20 2.186 
1.005 -4.31 2.175 
0.998A -3.40 2.107 
1.007A -2.39 2.165 
67.8 194.4 -23.7 1.042 
65.1 196.8 -18.0 1.098 
62.4 199.3 -14.0 1.168 
59.7 201.8 -10.9 1.245 
57.0 204.2 -8.5 1.326 
54.2 206.6 -6.5 1.410 
51.3 208.9 -4.9 1.496 
48.5 211.0 -3.5 1.584 
45.5 213.0 -2.2 1.679 
161.9 
0.657 163.7 2P7.7 0.2250 
166.0 
0.637 166.6 281.0 0.2090 
168.6 
0.504 28C.2 -15.6 
10.83  32.47 43.30 
0.496 285.3 -16.0 
10.64 34.75 45.38 
0-490 285.4 -16.0 
10.48 37.15 47.62 
0.486 292.0 -1 6.0 
10.39 39.62 50.01 
0.488 252.8 -16.1 
10.43 42.17 52-61 
0-502 291.4 -16.6 
10.78 44.81 55.59 
C.541 287.7 -17.4 









0.618 169.7 274.4 0.1540 
169.8 
0.599 172.9 267.9 0.1770 
169.6 
0.583 176.5 261.7 0.1610 
168.5 
0 -571  180.4 255.8 0.1450 
167.0 
0.568 184.8 250.3 0.1300 
165.4 
DATE E 2443502.0 
0.704 157.8 ??2.8 0.2770 
143.8 




















0.522 267.2 -5.1 
11.26 28.7C 39.95 
0-453 273.9 -9.2 
10.57 28.54 39.11 
0.475 275.8 -11.4 
10.13 29.73 39.87 
0.46C 284.7 -12.5 
9.80 31.46 41-26 
9.52 33.43 42.96 
0.440 29C.6 -13.5 
9.33 35.52 44.85 
0.438 25C.7 -14.0 
9.29 37.67 46.96 
9.55 39.E6 49.42 
0.487 283.E - l S . S  
10.42 42.12 52.54 
0.570 277.7 -17.2 
12.45 44.56 57.01 
0.449 28e.4 -13.1 





1.131 -16.66 2.220 
1.105 -12.45 2.211 
1.081 -9.87 2.202 
1.058 -8.05 2.193 
1-036 -6.63 2.183 
1.017 -5.42 2.173 
1.003 -4.34 2.164 
0.998A -3.29 2.158 
1.Ol ld  -2.23 2.158 
1.0656 -1.07 2.172 
72.5 204.3 -35.7 1.041 
70.0 204.9 -25.6 1.036 
67.5 206.7 -18.9 1.076 
65.0 209.0 -14.2 1.135 
62.5 211.2 -10.7 1.201 
60.0 213.4 -8.0 1.272 
57.6 215.5 -5.9 1.344 
55.2 217.4 -4.1 1.418 
52.8 219.0 -2.6 1.494 
50.5 220.2 -1.1 1.576 
8.74 0.693 -66.3 0.620 0.667 163.2 299.4 0.2540 
ONE 0.687 210.8 0.0 160.7 
7.54 0.665 69.0 0.629 0 -649  166.3 292.8 0.2410 
ONE 0.687 210.8 0.0 165.7 
6.79 0.636 72.5 0.641 0 -631  109.5 286.4 0.2270 
ONE 0-687 210.8 0.0 169.3 










210.8 0.0 171.5 
84.0 0.670 0.601 177.0 274.5 0.1990 
210.8 0.0 172.4 
93.2 0.688 0.591 181.5 26Q.1 0.1850 
210.8 0.0 172.2 
105.6 0.710 0.591 186.7 264.5 0.1720 
210.8 0.0 171.4 
120.9 0.738 0.613 103.1 261.0 0.1600 
210.8 0.0 170.5 
ARRIVAL DATE = 2443504.0 
66.3 0.582 0.694 160.0 317.1 0-29OD 
68.7 0.586 0.677 162.9 310.7 0.2810 
222.6 0.0 140.7 










0.503 272.3 -0.2 
10.81 29.CC 39.81 
0.461 271.6 -5.1 
9.81 27.90 37.71 
0.435 283.5 -7.7 
9.21 2 8 . t l  37.83 
0.416 287.0 -9.3 
8.80 29.58 38.78 
0.403 29E.6 -10.4 
8.51 31.62 40.12 
8.40 33.35 41.75 
0.408 284.7 -12.7 
8.61 35.11 43.72 
0.445 275.2 -14.2 
9.45 36.E7 46.32 
0.530 2?2.7 -15.8 
11.44 38.69 50.13 



















1.098 -18.20 2.184 
1.074 -12.86 2.176 
1.051 -9.72 2.167 
1.030 -7.57 2.159 
1.013 -5.92 2.150 
1.002 -4.56 2.143 
1.OOOA -3.33 2.139 
1.018A -2.17 2.142 
1.08OA -1.01 2.158 
74.5 215.0 -38.7 1.051 
72-2 214.4 -27.0 1.014 
69.9 215.9 -19.3 1.038 
67-7 217.8 -14.0 1.085 
65.5 219.8 -10.2 1.140 
63.4 221.7 -7.3 1.198 
61.4 223.3 -5.0 1.257 
59.5 224.6 -3.0 1.317 
57.9 225.3 -1.3 1.378 
-71.6 0.591 0.661 166.1 304.4 0.2700 
222.6 0.0 159.6 
75.3 0.599 0.645 169.6 298.3 0.2S90 
222.6 0.0 165.2 








































0.484 276.1 4.6 
10.34 2e.62 38.96 
C.427 281.6 -1.0 
9.04 26.73 35.77 
0.396 285.0 -4.2 
8.34 27.02 35.37 
0.376 286.1 -6.4 
7.92 28.C5 35.96 
0.367 284.t -8.3 
7.74 29.32 37.06 
7.93 30.65 38.59 
0.416 274.3 -12.4 
8.78 31.56 40.74 
0.503 267.8 -14.5 
10.79 33.25 44.04 
(1.377 28c.5 -10 .3  
19.38 0.722 70.7 0.556 0.686 162.8 321.4 0.3050 
13.72 0.702 73.9 0-558 0.671 166.2 315.0 0.2970 
10.81 0-682 77.7 0.562 0.657 170.0 309.8 0.2880 
CNE 0.737 233.9 0.0 138.3 
ON€ 0.737 233.9 0.0 150.3 
ONE 0.737 233.9 0.0 158.5 
1.067 -19.01 2.143 
1.045 -12.74 2.135 
1.026 -9.18 2.127 
1.010 -6.79 2.120 
1.001 -4.99 2.115 
1.002A -3.52 2.113 
1.026A -2.21 2.118 
1.099A -0.99 2.137 
76.4 224.5 -40.8 1.038 
74.4 222.9 -27.7 0.975 
72.4 224.0 -19.2 0.985 
70.5 225.6 -13.4 1 . C 1 9  
68.7 227.2 -9.3 1.062 
67.1 228.6 -6.2 1.107 
65.7 229.6 -3.7 1.151 
64.5 229.7 -1.6 1.195 
9.12 0.664 82.5 0.567 0.644 174.2 304.4 0.2790 
ONE 0.737 233.9 0.0 164.3 
8.07 0.652 88.7 0.576 0.635 179.1 299.6 0.2690 
ONE 0.737 233.9 0.0 168.6 
7.43 0.650 96.7 0.587 0.632 184.7 295.5 0.2610 
ONE 0.737 233.9 0.0 171.9 
7.08 0.669 106.6 0.603 0.640 191.7 292.6 0.2540 
ONE 0.737 233.9 0.0 174.3 
6.95 0.730 118.3 0.630 0.675 200.5 291.5 0.2500 
ONE 0.737 233.9 0.0 175.5 
ARRIVAL DATE = 2443508.0 
43390.0 43508.0 
43400.0 43508.0 
0.460 278.5 8.7 
9.79 27.37 37.16 
0.394 282.4 2.6 
8.29 25.01 33.30 
20.45 0.716 75.7 0.529 0.680 166.5 326.1 0.3210 
14.23 0.700 79.7 0.530 0,668 170.5 320.9 0.3140 
ONE 0.772 244.6 0.0 136.8 
1.040 -18.R3 2.098 
1.021 -11.99 2.091 
78.4 232.3 -41.7 0.996 
76.7 230.1 -27.5 0.916 
ONE 0.772 244.6 0.0 149.2 
43410.0 43508.0 0.360 283.3 -1.4 11.10 0.687 84.5 0-532 
7.59 24.99 32.59 ONE 0.772 244.6 0.0 
43420.0 43508.0 0.341 281.1 -4.5 9.30 0.680 90.6 0.538 
7.31 25.65 33.00 ONE 0.772 244.6 0.0 
43430.0 43508.C 0.355 276.2 -7.5 8.19 0.684 98.1 0.547 
7.48 26.59 34.07 ONE 0.772 244.6 0.0 
43440.0 43508.C 0.396 265.5 -10.5 7.52 0.709 107.3 0 -562  
8.36 27.49 35.85 ONE 0.772 244.6 0.0 
10.40 28.33 38.73 ONE 0-772 244-6 0.0 
43450.0 43508.0 0.486 262.2 -13.2 7.14 0.773 117.9 0.590 
0.657 175.1 315.5 0.3070 1.007 -8.21 2.086 75.0 230.8 -18.3 0.916 
157.2 
0.651 180.5 311.6 0-3010 1-OOOA -5.71 2.082 73.5 232.1 -12.2 0.940 
162.6 
0.650 186.8 308.2 0-2550 1.006A -3.85 2.C82 72.2 233.2 -7.9 0.970 
166.2 
0.663 194.6 306.1 0.2500 1.036A -2.34 2.089 71.2 233.7 -4.6 1.000 
168 -2 





D E P A R T  A R R I V E  
43360.0 43510.C 
S P E E D  R A DECL I 1 V 1 P S I  1 ECCEN 
O V 1  OV2 O V T  LEG C O I S T  RAS OECLS 
SMA T H E T I  THE12 P E R I H  
LAUOA 
APHEL I 2 V 2 PSI 2 R A DECL S P E E D  
ARRIVAL 
0.484 262.7 -53.0 -19.43 0.772 68.8 0.517 
10.35 22.20 32.55 TWO 0.812 254.6 0.0 
0.430 279.1 11.7 20.31 0.716 81.3 0.503 
OATE - 2443510.0 
0.727 156.7 357.6 0.351D 
115.6 
0.678 171.2 331.2 0.3370 
1.103 19.89 2.077 89.2 222.7 59.4 0.821 
1.018 -17.53 2.053 80.5 238-0 -41.3 0.924 
1.006 -10.63 2.048 79.1 235.7 -26.2 0.841 
1.001A -6.86 2.046 77.8 236.1 -16-6 0 -834  
1.01OA -4.38 2.047 76.8 236.8 -10.4 0.848 
1.0476 -2.55 2.C56 76.1 236.9 -5.9 0.865 







9.10 25.24 3;;35 -ONE 0.812 254.6 0.0 
0.362 28C.3 5.1 14.01 0.706 86.1 0.503 
7.63 22.75 30.42 ONE 0.812 254-6 0.0 
0.337 277.7 -0.0 10.88 0.703 92.1 0.507 
136.1 
0.669 176.2 326.9 0.3320 
148.1 
0.664 182.0 323.1 0.3280 
155.4 
0.667 189.0 320.4 0.3240 
159 -5  
0.684 197.6 319.1 0.3220 
161.4 
0.733 208.4 320.0 0.3220 
161 -0  
7.11 22.58 29.70 ONE 0.812 254.6 0.0 
0.343 272.1 -4.5 9.09 0.712 99.3 0.514 . . . ~  
7.23 22.98 30.21 ONE 0.812 254.6 0.0 
0.385 265.2 -8.6 8-00 0.741 107.9 0.530 
8.12 23.50 31.62 ONE 0.812 254.6 0.0 
0.478 259.3 -12.1 7.33 0.807 117.7 0-561  
10.19 23.99 34.18 ONE 0.812 254.6 0.0 



















92.2 215.2 51-6 0.631 
90.2 229.5 60.2 0.807 
88.5 267.5 71.5 1.228 
83.7 261.2 -61-9 1.186 
82.6 241.5 -39.1 0.828 
81.6 239.5 -23.6 0.754 
80.8 239.4 -14.0 0.743 
80.5 239.0 -7.7 0.748 










0.426 266.C -46.0 -13.02 0.776 69.6 0.504 0.731 156.6 
0.448 270.6 -54.6 -18.57 0.763 72.4 0.495 0.718 159.9 
0.706 163.6 
9.01 16.62 25.63 TWO 0.853 264.0 0.0 114.1 



















0 . 5 P 4  267.8 -66.1 -32.97 0.750 75.5 0.487 
12.78 34-23 47.01 T H O  0.853 264.0 0.0 
0.586 274.4 21.4 34.82 0.728 82 .5  0 .481 
12.83 33-00 45.83 ONE 0.853 264-0 0.0 
0.396 271.3 13.2 19.04 0.722 87-5 0.479 
8.35 22.40 30.76 ONE 0.853 264.0 0.0 
0.341 274.6 5.4 13.15 0.722 93.3 0.481 
7.19 20.21 27.40 ONE 0.853 264-0 0.0 
0.338 268.6 -1.2 10.22 0.734 100-2 0.489 
7.14 19.9C 27.04 ONE 0.853 264.0 0.0 
0.380 261.6 -6.7 8.55 0.767 108.4 0.505 
8.01 20.04 28.05 ONE 0.853 264.0 0.0 
C.474 256.2 -11.0 7.53 0.834 117-7 0.539 

























0.358 267.3 -41.3 -9.5R 0.780 70.2 0.495 0.733 156.6 375.1 0-370 
8.39 13.66 22.05 TWO 0.895 272.8 0.0 108.0 
0.390 273.1 -47.1 -12.31 0.768 73.1 0.483 0.722 159.9 369.0 0.373 
8.21 16.45 24.66 TU0 0.895 272.8 0.0 112.2 
0.414 276.7 -56.3 -17.83 0.756 76.3 0.473 0.711 163.7 363.5 0.374 
8.74 21.33 30.07 TWO 0.895 272.8 0.0 112.2 
C.567 273.1 -68.3 -33.00 0.746 80.0 0.466 0.701 168.1 Z59.1 013750 
12.37 33.99 46.36 TWO 0.895 272.8 0.0 106.6 
0.521 274.4 22.1 30.36 0.734 88.5 0.460 0.687 178.2 346.4 0.3710 
11.22 27.53 38.75 ONE 0.895 272.8 0.0 118.9 
C.3t7 272.2 12.2 16.89 0.737 94.2 0.461 0.687 195.0 344.1 0.3700 
7.73 15.17 26.90 ONE 0.895 272.8 0.0 135.1 
0.342 265.9 2.8 11.79 0.752 101.0 0.469 0.695 193.0 342.6 0.3690 
7.22 17.4C 24.68 ONE 0.895 272.8 0.0 143.1 
0.380 258.5 -4.7 9.23 0.787 108.9 0.487 0.719 202-@ 342.5 0.369D 
8-00 17.12 25.12 ONE 0.895 272.8 0.0 145.5 
0.472 253.9 -10.0 7.76 O.R55 117.7 0.525 0.778 214.6 344.5 0.3700 
10.07 17.11 27.18 ONE 0.895 272.8 0.0 144.0 
ARRIVAL OATE = 2443516.0 
0.382 268.0 -37.8 -7.37 0.782 70.5 0.489 0.735 156.5 383.2 0.376 
0.362 273.9 -41.8 -8 .88  0.771 73.6 0.475 0.725 159.9 377.1 0.381 
8.05 11.93 19.97 TWO 0.937 281.1 0.0 99.1 
7.62 13-60 21.22 TWO 0.937 281.1 0.0 106.0 
1.096 11.23 1.994 
1.071 14.50 1.989 
1.047 20.55 1.983 
1.027 36.22 1.578 
1.004 -26.13 1.971 
1.004A -12.14 1.971 
1.020A -6.50 1.975 
l.068A -3.37 1.987 
1.186A -1 .29 2.014 
95.0 209.8 46.9 0.530 
92.9 221.3 52.7 0.625 
91.1 235.1 61.5 0.797 
89.7 277.7 73.4 1.220 
85.7 256.8 -59.8 1.002 
85.0 242.8 -35.1 0.718 
84.5 241.0 -19-7 0.660 
84.3 239.8 -10-3 0.648 



















9 -60  1.955 
11.62 1.549 
14.80 1.944 




-4 .11  1.953 
-1 .48  1.5BO 
97.6 203.7 43.4 0.470 
95.5 215.3 47.8 0.528 
93.6 225.9 53.7 0.615 
92.1 239.3 63.2 0.777 
91.0 293.4 75.8 1.247 
87.9 249.8 -54.2 0.801 
87.6 241.7 -28.9 0.608 
87.7 239.1 -14.2 0.569 
88.3 235.3 -5.2 0.562 
0.354 278.2 -48.1 -11.57 0.761 7b.9 0.463 0.714 163.0 371.5 0.384 
0.3633 28C.1 -58.3 -17.26 0.752 80.6 0.454 0.706 168.4 366.7 0.385 
0.574 215.0 -70.6 -34.48 0.746 84.9 0.448 0.698 173.7 ?63.1 0.386 
7.46 16.15 23.61 THO 0.937 281.1 0.0 109.7 
8.C8 20.89 28.96 TWO 0.937 281.1 0.0 109.6 
12.53 34.19 47.37 TWO 0.937 281.1 0.0 103.9 
0.451 271.1 20.4 24.71 0.749 95.0 0.446 0.695 106.2 353.3 0.3850 
9.57 21.61 31.18 ON€ 0.937 281.1 0.0 120.0 
0.359 264.2 7.7 14.27 0.766 101.6 0.454 0.705 194.7 352.4 0.3850 
7.56 15.94 23.50 ONE 0.937 281.1 0.0 132.5 ..... -. . ~ ~. .~~ . ~ . . ~.. . .~ .~  
0.383 257.0 -2.4 10.15 0.802 109.2 0.473 0.731 204.e 352.8 0.3850 
8.06 14.80 22.86 ONE 0.937 281.1 0.0 136.1 
0.472 252.3 -9.1 8.04 0.869 117-6 0.514 0.793 216.8 355.0 0.3860 
10.06 14.60 24.65 ONE 0.937 281.1 0.0 134.0 









0.373 268.5 -34.9 -5.77 0.784 70.7 0.486 0.737 156.4 390.8 0.379 
7.86 11.00 18.86 TWO 0.977 289.0 0.0 88.4 
C.346 274.2 -37.8 -6.65 0.773 73.9 0.469 0.727 159.9 384.7 0.386 
7.31 11.55 19.26 TWO 0.977 289.0 0.0 97.1 
0.326 27E.5 -42.1 -8.13 0.764 77.3 0.456 0 -717  163.9 379.2 0.350 
6.90 13.41 20.31 TWO 0.977 289.0 0.0 103.3 
0.321 28C.6 -49.1 -10.83 0.757 81.1 0.445 0.709 168.6 374.4 0.353 
6.80 15.73 22.53 TWO 0.977 289.0 0.0 106.7 
0.300 275.3 -60.4 -16.89 0.752 85.4 0.438 0.703 174.0 370.3 0.355 
7.59 20.49 2 8 . 0 8  TWO 0.977 289.0 0.0 106.4 
0.403 264.2 14.4 18.98 0.776 102.0 0.443 0.713 196.0 361.4 0.357 
8.51 16.33 24.84 ONE 0.977 289.0 0.0 119.4 
0.390 256.1 0.4 11.52 0.812 109.4 0.464 0.740 206.3 362.1 0.397 
8.22 13.16 21.38 ONE 0.977 289.0 0.0 125.4 
0.472 251.3 -8.2 8.40 0.879 117.5 0.507 0.804 218.3 364.3 0.797 

















100.0 196.9 40.0 0.438 
97.8 208.9 44.0 0.471 
96.0 219.3 48.4 0.521 
94.4 228.9 54.7 0.601 
93.1 241.6 65.4 0.763 
90.4 242.3 -44.4 0.622 
90.7 237.1 -20.3 0.513 
91.5 232.1 -7.0 0.497 
1977 
E A R 1  H-WERW RY 
DEPART ARRIVE SPEED R A OECL 1 1 V 1 PSI 1 ECCEN SHA THETl THE12 PERlH APHEL I 2 V 2 P S I  2 R A OECL SPEED 
O V 1  OV2 OVT LEG C O I S T  RAS OECLS LAWOA 
ARRIVAL DATE 2443520.0 
43360.0 43520.0 0.370 268.9 -32.5 -4.52 0.785 70.6 0.485 0.738 156.3 398.0 0.380 1.095 7.91 1.883 102.2 190.3 36.4 0.427 
43370.0 43520.C 0.338 274.5 -34.5 -5.04 0.775 74.0 0.467 0.728 159.8 392.0 0.388 1.067 8.87 1.878 100.0 202.2 40.3 0.441 











-5.88 0.761 77.6 0.451 
TWO 1.016 296.4 0.0 
-7.32 0.760 81.4 0.439 
TWO 1.016 296.4 0.0 
-10.07 0.756 85.7 0.430 
TWO 1.016 296.4 0.0 
-16.82 0.757 90.6 0.426 
TWO 1.016 296.4 0.0 
31.95 0.783 102.1 0.434 
ONE 1.016 296.4 0.0 
13-89 0.820 109.4 0.457 
ONE 1.016 296.4 0.0 
8.91 0.885 117.4 0.501 
ONE 1.016 296.4 0.0 
7.14 11.08 18.23 TWO 1.016 296.4 0.0 86.8 
0.312 27e.6 -37.5 0.719 163-9 386-5 0.395 
6.62 i i . e t  18.48 94.5 
0.293 280.3 -42-2 
6.27 13.11 19.38 
6.27 15.24 21 -51  
0.350 273.4 -62.2 
7.37 20.26 27.63 
0.557 267.8 23 -2  
12.12 23.54 35.66 
0.406 250.3 4.5  
8.57 12.51 21.08 
C.471 250-9  -7.2 
10.05 11.43 21-48 
0.293 271.9 -50 .0  
o. i iZ 168.7 381.7 0.399 
100.0 
0.706 174.3 377.6 0.402 
102.9 
0.704 180.8 '374.6 0.404 
102.3 
0.718 196.8 369.3 0.406 
104.1 . . 
0.747 207.3 370.5 0.406 
113.4 
0.811 219.3 372.7 0.405 
110.9 
ARRIVAL DATE E 2443527.0 
0.370 269.3 -30.4 -3.48 0.785 70.4 0.487 0.738 156.1 404.8 0.378 
0.335 274.9 -31.8 -3.78 0.776 73.9 0.466 0.729 159.6 398.7 0.389 
7.80 10.92 18-72 TWO 1.053 303.4 0.0 66.2 
TWO 1.053 303.4 0.0 76.0 
-4.26 0.768 77.6 0.449 0.720 163.8 393.3 0.397 
TWO 1.053 303.4 0.0 84.3 
7.09 10.82 17.91 
C.3C5 278.7 -33.8 
6.49 11.09 17-57 
1.043 10.11 1 . e ~  98.2 212.6 
1.024 11.92 1.870 96.6 221.6 
1.010 15.02 1.867 95.3 229.7 
1.0036 22.13 1.866 94.4 241.2 
1.030A -25.95 1.874 92.8 254.3 
1.088A -7.55 1.888 93.3 233.7 
l.217A -2.21 1.915 94.2 227.6 
1.097 7.48 1.852 104.3 184.8 
1.068 8 . 1 5  1 . ~ 7  102.1 195.9 











43390.0 43522.0 0.280 28C.2 -36.9 -5.06 0.762 81.5 0.435 0-713 168.7 388.6 0.403 1.024 10.10 1.839 98.6 214.8 43.7 0.462 
43400.0 43522.C 0.266 27e.4 -41.9 -6.45 0.759 85.8 0.426 0.708 174.4 384.6 0.4C7 1.010 11.79 1.836 97.3 222.0 48.4 0.498 
43410.0 43522.C 0.275 272.4 -49.8 -9.27 0.760 90.7 0.420 0.706 181.0 381.5 0.409 1.003A 14.90 1.835 96.3 228.0 56.0 0.566 
43420.0 4352P.C 0.359 263.5 -62.6 -11.29 0.768 96.2 0.421 0-710 188.7 379.6 0.411 1.009A 23.20 1.837 95.8 236.8 71.3 0.760 
6.03 11.69 17.72 TWO 1.053 303.4 0.0 91.0 
5.78 12.73 18.51 TWO 1.053 303.4 0.0 95.7 
5.95 14.71 20.66 TWO 1.053 303.4 0.0 98.1 
7.57 20.40 27.97 TWO 1.053 303.4 0.0 97.3 
43440.0 43572.C 0.+53 258.6 11.6 19.27 0.824 109.3 0.451 0.751 207.F 378.0 0.412 1.0896 -12.80 1.858 95.6 229-8  -48.6 0.546 
43450.0 43522.C 0.472 251.0 -5.7 9.72 0.887 117.1 0.496 0.813 219.6 380.1 0.410 1.217A -2.96 1.885 96.6 222-3 -13.0 0.430 
9.63 14.14 23.77 ONE 1.053 303.4 0.0 100.8 
10.05 10.77 20.82 ONE 1.053 303.4 0.0 98.6 
ARRIVAL DATE = 2443524.0 
43360.0 43524.C 0.375 269.8 -28.5 -2.58 0.785 69.9 0.492 0.738 155.8 411.2 0.375 1.101 7.20 1.823 106.3 180.8 28.6 0.458 
43370.0 43524.C 0.337 275.3 -29.4 -2.74 0.776 73.6 0.469 0.729 159.4 405.1 0.387 1.070 7.67 1.819 104.0 190.7 32.4 0.440 
4338C.O 43524.C 0.303 279.1 -30.7 -3.00 0.769 77.4 0.449 0.721 163.6 399.7 0.357 1.045' 8.22 1.815 102.1 200.1 35.7 0.435 
43390.0 43524.C 0.274 280.4 -32.6 -3.44 0.763 81.4 0.434 0.714 168.5 395.0 0.4C4 1.024 8.92 1.811 100.4 208.4 38.9 0.439 
43400.0 43524.0 0.254 278.4 -35.8 4 - 1 6  0.761 85.8 0.423 0.709 174.3 301.1 0.409 1.010 9.88 1.808 99.1 215.3 4 2 - 4  0.454 
43410.0 43524.C 0.249 272.3 -40.4 -5.48 0.762 90.7 0.417 0.708 181.0 388.0 0.413 1.003A 11.43 l . P O 8  98.2 220.4 47.1 0 .484  
43420.0 43524.0 0.274 262.8 -47.4 -8.40 0.771 96.2 0.417 0.712 188.7 786.1 0.415 1.0096 14 -57  1.810 97.6 223.6 55.3 0.548 
4343C.O 43524.C 0.400 254.5 -61.7 -18.95 0.790 102.4 0.427 0.724 197.7 385.4 0.415 1.033A 25.33 1.816 O7.5 225.8 75-2 0.797 
7.89 11.58 19.46 TWO 1.088 310.1 0.0 56.2 
7.11 11.06 18.17 TWO 1.088 310.1 0.0 65.5 
6.45 10.91 17.35 TWO 1.088 310-1 0.0 73.9 
5.93 11.04 16.97 TWO 1.088 310.1 0.0 80.9 
5 .58  11 .48  17.06 TWO 1.088 310.1 0.0 R6.4 
5 . 5 0  12.33 17.82 TWO 1.088 310.1 0.0 90.2 
5.93 14.20 20.13 TWO 1.OR8 310.1 0.0 92.0 
8.44  21.48 29.93 TWO 1.088 310.1 0.0 91.4 
ARRIVAL DATE = 2443526.0 
43360.0 43526.C 0.382 27C.3 -26.8 -1.76 0.784 69.3 0.499 0.737 155.6 417.3  C.369 1.105 7.04 1.798 108.3 178.3 25.1 0.492 
43370.0 43526.C 0.341 275.9 -27.3 -1.83 0.776 73.1 0.473 0.728 159.0 411.2 0.384 1.073 7.35 1.793 105.9 187.1 28.5 0.462 
43380.0 43526.C 0.305 275.6 -28.0 -1.97 0.769 77.0 0.452 0.721 163.2 405.8 0.395 1.046 7.69 1.789 103.8 195.5 31.5 0.445 
43390.0 43526.C 0.273 28C.S -25.1 -2.19 0.763 81.2 0.435 0.714 168.2 401.1 0.403 1.025 8.11 1.786 102.1 203.1 34.3 0.437 
43400.0 43526.C 0.249 278.9 -31.0 -2.55 0.761 85.6 0.423 0.710 174.0 397.2 0.405 1.010 8.65 1.783 100.8 209.5 37.0 0.438 
43410.0 43526.C C.239 272.9 -33.6 -3.17 0.763 90.5 0.416 0.709 180.7 394.1 0.414 1.003A 9.43 1.783 99.9 214.3 40.0 0.448 
43420.C 43526.C 0.250 263.7 -36.8 -4.36 0.771 96.0 0.416 0.712 188.5 392.1 0.416 1.008A 10.78 1.705 99.3 217.1 44.3 0.472 
43430.0 43526.C 0.296 254.2 -42.2 -7.94 0.790 102.1 0.424 0.724 137.5 391.3 0.417 1.031A 13.91 1.791 99.2 217.0 52.7 0.534 
43440.0 43526.C 0.510 252.3 -62.9 -24.91 0.824 108.9 0.447 0.751 707.7 391.8 0.416 1.087A 31.64 1.8C5 99.7 195.3 81.6 0.943 
43450.0 43526.C C.499 254.6 2.9 15.71 0.882 116.4 0.488 0.808 219.0 392.5 0.413 1.2036 -8.83 1.831 100.5 211.5 -35.0 0.482 
43460.0 43526.C 0.584 250.5 -13.6 6.21 0.978 124.4 0.566 0.940 231.2 394.8 0.4C8 1.4716 C.82 1.877 102.4 205.0 3.2 0.470 
8.05 12.58 20.63 TWO 1.122 316.6 0.0 47.5 
7.20 11.71 18.91 TWO 1.122 316.6 0.0 56.0 
6.48 11.20 17.68 TWO 1.122 316.6 0.0 63.9 
5.91 10.97 16.811 TWO 1.122 316.6 0.0 70.8 
5.50 11-00 16.51 TWO 1.122 316.6 0.0 76.5 
5.33 11.29 16.62 TWO 1.122 316.6 0.0 80.7 
5.51 11.98 17.49 TWO 1.122 316.6 0.0 R3.2 
6.32 13.79 20.12 TWO 1.122 316.6 0.0 8 4 . 3  
10.97 25.81 36.77 TWO 1.122 316.6 0.0 85.7 
10.70 12.2@ 22.97 ONE 1.122 316.6 0.0 77.7 
12.79 11.51 24.70 ONE 1.122 316.6 0.0 68.5 
ARRlVAL DATE = 244352R.0 
43360.0 43528.C 0.394 27C.9 -25.9 -1.00 0.783 68.4 0.509 0.736 155.2 423.2 0.361 1.111 6.07 1.776 110.3 177.0 22.1 0.537 
43370.0 43528.C 0.349 276.5 -25.5 -1.03 0.775 72.4 0.481 0.728 15R.6 416.9  0.378 1.077 7.14 1.771 107.7 184.8  25.0 0.496 
8.30 13.e6 22-16 T W O  1.153 322.8 0.0 40.0 
7.36 12.68 20.05 TWO 1.153 322.8 0.0 47.7 
43380.0 43528.C 0.310 280.4 -25.7 -1.08 0.768 76.5 0.457 0.720 162.8 411 .5  0.391 1.049 7.32 1.767 105.6 192.2 27.6 0.468 
43390.0 43528.C 0.276 281.8 -26.2 -1.17 0.763 80.7 0.438 0.714 167.7 406.7 0.4C1 1-027 7.53 1.764 103.8 199.1 29.9 0.450 
6.58 i i . e 7  18.45 TWO 1.153 322.8 0.0 54.8 
5.96 11.35 17.31 TWO 1.153 322.8 0.0 61.3 
1977 
EbRT b-HERCU RY 
OEPART 4RRIVE S P E F O  I( A OECL 
O V 1  OU2 OVT 
I 1 V 1 P S I  1 E C C E N  
LEG CCIST RPS DECLS 
S H A  THET! THET2 PERIH 
LAMOA 
0.709 1 1 7 . 5  402.8 0.408 
0.708 190.2 399.8 0.413 
0.712 188.0 397.7 0.416 
0.723 196.9 396.8 0.417 
0.749 207.0 396.9 0.416 
0.922 229.5 399.8 0.406 
66.7 





D A T E  = 2443530.0 
0.735 154.9 428.8 0.351 
0.727 158.1 422.4 0.370 











0.250 279.9 -27.2 
5.51 I l . O @  16.59 
0.236 274.1 -28.5 
-1.32 0.761 85.2 0.425 
TWO 1.153 322.8 0.0 
-1.58 0.763 90.2 0.417 
TWO 1.153 322.8 0.0 
-2.02 0.771 95.6 0.415 
TWO 1.153 327.8 0.0 
1.011 7.79 1.761 102-4 205.0 32.0 0.441 
1.003A 8.15 1.761 101.4 209.5 33.9 0.439 
1.007A 8-69 1.763 100.8 212.2 35.9 0.446 
1.0296. 9.71 1.769 100.7 212.6 39.0 0.466 
1.081A 12.65 1.782 101.1 209.9 46.7 0.526 
1.437A 1-31 1.851 104.1 202.6 4.8 0.489 
5.28 11.03 16.32 
0.242 265.2 -79.8 
5.38 11.22 16.60 













0.408 271.5 -23.9 
8.62 15.39 24.01 























0.782 67.2 0.522 
1.182 328.8 0.0 
0.774 71.5 0.490 
1.182 328.8 0.0 
0.767 75.7 0.464 
1.182 328.8 0.0 
0.762 80.1 0.444 
1.182 328.8 0.0 
0.759 84.7 0.428 
1-182 32E.R 0.0 
0.761 89.6 0.419 
1.182 328.8 0.0 
0.769 95.1 0.417 












6 -98  1.757 112.3 176.7 
7.03 1.752 109.5 183.6 
7.07 1.748 107.2 190.3 
7.13 1.744 105.4 196.4 
7.19 1.742 103.9 201.8 
7.27 1.741 102.9 205.9 
7.38 1.743 102.3 208.6 
7.56 1.749 102.1 209.4 
7.96 1.762 102.5 208.1 
9.64 1.785 103.6 204.4 











10-9  0.520 
7.60 13-93 21.52 
0.318 281.3 -23.7 
6 -75  12.e4 19 -59  . .
0.713 167.1 412.1 0.347 








0.707 119.5 405.0 0.411 
0.710 187.2 4W.9 0.414 
0.721 196.0 401.9 0.416 
0.745 205.9 401.8 0.415 
0.794 216.8 402.7 0.411 
0.239 267.2 -24.9 
5 -34  11.22 16.56 
0.268 258.4 -24.8 
5.82 11-41 17-23 
0.327 252.2 -24.8 
6.92 11-95 18.87 
0.786 101.1 0.423 
1.182 328.8 0.0 
0.811 107.9 0.443 
1.182 328.8 0.0 
0.869 115.2 0.482 0.421 249.4 -27.1 
8.89 13.40 22.30 
0.552 251.7 -16.8 
12.00 13.37 25.37 
1.182 320.8 0.0 
0.955 123-1 0.551 
1.182 328.8 0.0 
APRIVAL 
0.780 65.8 0.538 
1.209 334.6 0.0 
0.772 70.3 0.503 
1.209 334.6 0.0 
0.765 74.8 0.474 
1.209 334.6 0.0 
0.760 79.2 0.451 
1.209 334.6 0.0 
0.757 83.9 0.434 
1.209 334.6 0.0 
0.759 89.0 0.423 
1.209 334.6 0.0 
0.766 94.4 0.419 
1.209 334-6 0.0 
0.782 100.5 0.425 
1.209 334.6 0.0 
0.811 107.2 0.443 
1.209 334.6 0.0 
0.861 114.5 0.479 
0-902 228.4 404.3 0.404 
53.2 
ObTE = 2443537.0 
0.734 154.6 434.3 0.339 
0.725 157.6 427.7 0.361 
0.718 161.5 422.0 0.378 
0.711 166.3 417.1 0.351 
0.707 172.0 413.1 0.400 


















0.427 272.0 -22.7 
9.03 17.15 26.18 
0.375 278.0 -22.4 
7.90 15-40 23.31 
C.330 282.3 -22.0 
6.97 14.C7 21.04 
C.29C 284.1 -21.6 
6.22 13.08 19.30 
C.259 282.9 -21.4 
5.67 12.37 1 8 - 0 4  
0-24C 277.9 -21.5 
5.35 11.91  17.26 































7.07 1.741 114.3 177.1 
6.99 1.736 111.3 183.4 
t.92 1.732 108.9 189.4 
6.84 1.728 106.9 195.0 
6-75 1.726 105.4 199.8 
6-64 1.725 104.3 203.7 
6.49 1.726 103.6 206.3 
6.28 1.732 103.4 207.3 
5.89 1.743 103.8 206.7 
4.87 1.766 104.8 204.5 












~ ~ . 
0.708 186.2 407.7 0.411 






0.739 204.6 406.3 0.412 
0.784 215.3 401.0 0.408 
0.881 226.6 408.4 0.4C1 
DATE = 2443534.0 
0.732 154.3 439.7 0.325 
23.5 
6.80 12.02 18.82 
C.410 252.2 -18.3 
8.65 12.71 21.36 
0.580 25C.E -2.6 




1.209 334.6 0.0 
0.941 122.3 0.544 
1.209 334.6 0.0 
ARRIVAL 
0.779 64.2 0.557 
1.234 340.4 0.0 
0-770 68.9 0.518 






43410.0 43534.C 0.24C 28C.4 -18.9 
5.44 12.80 18.25 
43420.0 43534.C 0.242 212.6 -18.6 
5-30 12.45 17.83 
43430.0 43534.C C.264 263.9 -17.9 
5.75 12.37 18.13 
43440.0 43534.C 0.316 257.4 -16.9 
6.71 12.63 19.34 
43450.0 43534.C 0.402 254.6 -15.3 3.78 0.850 113.6 0.477 0.774 213.5 411.0 0.405 
8.48 13.32 21.80 TWO 1.234 340.4 0.0 45.2 
43460.0 43534.C 0.536 256.0 -9.8 8.76 0.926 121.4 0.537 0.859 224.6 412.1 0.398 
11.59 14.88 26.47 TWO 1 -234  340.4 0.0 41.6 
ARRIVAL DATE = 2443536.0 
C.450 272.6 -71.6 
9.54 19.12 28.66 
0.394 278.8 -21.1 
8.30 17.10 25.39 
C.344 283.4 -20.4 
7.27 15.52 22.78 
0.302 285.6 -1 9.8 
6.44 14.31 20.75 
0.208 284.8 -19.3 
















7.22 1.728 116-5 178-1 
7.03 1.723 113.2 183.9 
6.84 1.719 110.6 189.4 
6.64 1.715 108.5 194.5 
6.43 1.712 106.8 198.9 
6.18 1.711 105.6 202.5 
5.86 1.712 104.9 205.0 
5.43 1.717 104.6 206.3 
4.73 1.728 104.9 206.1 
3.30 1.748 105.9 204.5 












0.724 157.1 432.9 0.349 
0.716 160.8 427.C 0.368 
0.710 165.4 422-0 0.383 
0.705 171-0 417.8 0.354 










0.763 73.6 0.486 
1.234 340.4 0.0 
0.757 78.2 0.460 
1.234 340.4 0.0 
0.755 83.0 0.441 
TWO 1.234 340.4 0.0 
1.35 0.756 88.1 0.428 
TWO 1.234 340.4 0.0 
1.55 0.762 93.6 0.423 
TWO 1 -234  340.4 0.0 
1.87 0.777 99.7 0.427 
TWO 1.234 340.4 0.0 48.8 
2.46 0.804 106.3 0.443 0.733 203.1 410.5 0.408 
TWO 1-234  340.4 0.0 47.9 
43360.0 43536.C 0.476 273.1 -20.6 1.93 0.777 62.2 0.579 0 -731  154.1 445.1 0.308 
10.17 21.32 31.49 TWO 1.257 346.0 0.0 19.5 
43370.0 43536.C C.416 275.6 -20.0 1.84 0.768 67.3 0.536 0.722 156.6 438.0 0.335 
8.78 19.00 27.78 TWO 1.257 346.0 0.0 24.4 
43380.0 43536.0 0.362 284.5 -19.1 1.81 0.760 72.2 0.500 0.714 160.1 431.9 0.357 
7.64 17.17 24.80 TWO 1.257 346.0 0.0 29.1 
1.154 7 -46  1.718 118.8 179.4 14.3 0.791 
1.109 7-13 1.713 115.2 184.9 15.7 0.712 
1.071 6.82 1.708 112.4 190.1 16.8 0.650 
1-041 6-52 1.704 110.0 194.8 17.6 0.601 43390.0 43536.C 0.317 287.2 -18.2 1.82 0.755 77.0 0.472 0.707 164.5 426.6 0.374 




I 1 V 1 P S I  1 E C C E N  S M A  T H E T I  T H F T Z  P E R I H  
LEG C O I S T  RAS OECLS LAMOA 
DEPART A R R I V E  Se € E O  R A OECL 

















1 2  V Z  P S I 2  R A  OECL S P E E D  
43400.0 43536.C 0.279 287.0 -17.4 1.89 0.751 81.9 0.450 0.703 169.9 472.3 0.386 
6.02 14.67 20.69 TWO 1.257 346.0 0.0 37.0 
43410.0 43536.C 0.254 283.1 -16.8 2.03 0.752 87.1 0-435 0.700 176.2 418.8 0.355 
5.58 13.51 19.48 TWO 1-257 346.0 0.0 39.9 
43420.0 43536.C 0.246 275.9 -16.3 2.27 0.757 92.6 0-428 0.702 183.5 416.4 0.401 
6.20 1.701 108.2 198.9 
5.83 1.700 106.9 202.3 
5.40 1.7C1 106.1 204.8 
4.83 1.705 105.7 206.1 
3.99 1.715 106.0 206.2 
2.53 1.734 106.9 205.1 





12.6 0 -524  
7.7 0.548 
-2.8 0.602 
5.45 13.44 18.89 
43430.0 43536.C C.263 267.2 -15.7 
5.74 13.28 19.02 
43440.0 43536.C 0.311 265.3 -14.9 
6.61 13.49 20.10 
43450.0 43536.C C.393 257.0 -13.7 
8.28 14.20 22.47 
43460.0 43536.C C.516 257.5 -10.7 
11.11 15.75 26.86 
TWO 1.257 346.0 0.0 41.8 
2.65 0.771 98.7 0.430 0.709 191.9 414.9 0.404 
TWO 1.257 346.0 0.0 42.5 
3.31 0.796 105.3 0 -444  0.726 201.3 414.3 0.404 
TWO 1.257 346.0 0.0 41.8 
4.61 0.839 112.6 0.475 0.762 211.5 414.6 0.400 
TWO 1.257 346.0 0.0 39.8 
7.99 0.909 120.4 0.530 0.837 222.4 415.5 0.354 
TWO 1.257 346.0 0.0 37.0 
ARRIVAL OATE = 2443538.0 
2.74 0.775 59.9 0.605 0.729 154.1 450.6 0 . 2 8 6  
TWO 1-279  351.6 0.0 16.1 
2.56 0.766 65.3 0.557 0.720 156.7 443.1 0.319 
TWO 1-279  351.6 0.0 20.4 
2.47 0.758 70.5 0.518 0.712 15'3.3 436.6 0.343 
TWO 1.279 351.6 0.0 24.6 
2.45 0.752 75.5 0.486 0.705 163.5 431.1 0-362 
TWO 1.279 351.6 0.0 28.5 
2.51 0.748 80.6 0-462 0.700 168.6 476.6 0.377 
TWO 1.279 351.6 0.0 31.9 
2.64 0.747 05.9 0.444 0.697 174.8 423.0 0.387 
TWO 1.279 351.6 0.0 34.6 
43360.0 43538.C C.508 273.4 -19.8 
10.92 23.76 34.68 
43370.0 43538.0 0.442 28C.4 -19.1 
9.37 21.12 30.48 
43380.0 43538.C 0.384 285.7 -18.0 
8.09 19.02 27.11 
43390.0 43538.C 0.334 288.8 -16.9 
7.06 17.37 24.43 
43400.0 43538.C 0.253 2eS.2 -15.9 
6.28 16.11 22.38 
43410.0 43538.0 0.264 2et.2 -15.1 
5.75 15.19 20.94 
43420.0 43538.C C.251 275.5 -14.5 
5.54 14.60 20.14 
43430.0 43538.C 0.264 271.0 -14.0 
5.75 14.35 20.10 
43440.0 43538.C 0.30t 263.6 -13.5 
6.52 14.51 21.03 
43450.0 43538.0 0.382 255.6 -12.7 
7 -79  1.711 121.3 181.0 
7.31 1.706 117.4 186.3 
6.88 1.701 114.2 191.2 
6.46 1.697 111.7 195.7 
6.04 1.694 109.7 199.6 
5.58 1.692 108-2 202.8 
5.05 1.692 107.3 205.2 
4.39 1.656 206.8 206.7 
3.49 1.705 107.0 207.0 
2.07 1.722 107.8 206.3 












2.88 0.752 91.5 0.435 0.698 181.9 420.3 0.354 
TWO 1.279 351.6 0.0 36.4 
3.27 0.764 97.6 0.435 0.704 190.1 41R.6 0-358 
TWO 1.279 351.6 0.0 37.1 
3.93 0.787 104.2 0.446 0.719 199.2 417.8 0.358 
TWO 1.279 351.6 0.0 36.7 













8.05 15-19 23.24 
43460.0 43538.C 0.497 255.3 -11.0 
10.66 16.65 27.35 
TWO 1.279 351.6 0.0 
7.68 0.892 119.3 0-523 
TWO 1.279 351.6 0.0 
ARRIVAL 
3.62 0.773 57.2 0.635 
TWO 1.298 357.1 0.0 
3.32 0,763 63.1 0.582 
TWO 1.298 357.1 0.0 
35.2 
33.1 
0.816 219.9 418.6 0.3e9 
ObTE = 2443540.0 
0.728 154.2 456.2 0.2t6 
0.718 155.P 448.2 0.300 
13.3 
16.9 
43360.0 43540.C 0.545 273.7 -19.1 
11.83 26.48 38.31 
43370.0 43540.C 0.473 2el.O -18.3 
8-22 1.707 124.1 182.8 




14 -1  0.719 







10.08 23.48 33.55 
43380.0 43540.C 0.410 286.8 -17.1 
8.65 21.C8 29.73 
43390.0 43540.0 0.356 290.5 -15.8 
7.49 19.18 26.68 
43400.0 43540.C C.310 291.6 -14.6 
.696 116.2 192.8 
-692 113.4 197.0 
-689 111.2 200.8 
.687 109.6 203.9 
-686 108.5 206.3 
. t 8 9  107.S 207.8 
.OS7 107.9 208.4 
o ; r io  158.6 441.4 0.328 
20.7 
















0.697 167.4 4?0.8 0.366 
0.693 173.3 426.9 0.378 
0.693 180.7 424.0 0.386 
0.698 188.1 422.1 0.391 
0.711 197.0 421.1 0.392 
0.739 706.F 421.0 0.389 
0.795 217.3 421.5 0.383 
OATE = 2443542.0 
0.726 154.6 462.0 0.241 





















3.09 0.744 79.0 0.475 
TWO 1.298 357.1 0.0 
3.20 0.743 84.4 0.455 
TWO 1.298 357.1 0.0 
3.42 0.746 '30.1 0.443 
TWO 1.298 357.1 0.0 
3.80 0.756 96.3 0.440 
TWO 1.298 357.1 0.0 
4.41 0.777 103.0 0.449 
TWO 1.298 357.1 0.0 
5.48 0.814 110.3 0.473 
TWO 1.298 357.1 0.0 
7.51 0.874 118.1 0.518 
TWO 1.298 357.1 0.0 
ARRIVAL 
4.61 0.771 54.1 0.669 
TWO 1.316 2.6 0.0 
4.14 0.761 60.4 0.611 



















6.60 17.72 24.31 
43410.0 43540.C 0.277 285.3 -13.6 
5.97 16-63 22.60 
43420.0 43540.C 0.255 283.4 -12.9 
5.67 15.51 21.58 
+3430.0 43540.0 o i i h 5  2iS.i 1ii;i 
5.77 15.56 21.33 
43440.0 43540.C 0.302 267.3 -12.3 
6.43 15.63 22.07 
43450.0 43540.0 0.372 262.6 -11.9 
7.83 16.25 24.08 
43460.0 43540.0 0.479 261.5 -11.0 
10.22 17.t6 27.89 
1.0886 
1.207A 
1.76 1.713 108.6 208.1 
-0.56 1.740 110.0 206.7 
43360.0 43542.0 0.589 273.7 -18.5 
12.90 29.51 42.41 
43370.0 43542.0 0.508 281.6 -17.6 












8.78 1.706 127.2 184.6 












.655 118.4 194.6 
.690 115.3 198.8 
-687 112.8 202.4 
-684 111.0 205.5 
.684 109.7 207.9 
-686 109.0 209.5 
.652 108.8 210.3 
43380.0 43542.C C.440 287. 
9.32 23.: 
43390.0 43542.C 0.381 292. 
8.02 21.; 
43400.0 43542.0 0.331 293. 
6.99 19.! 
43410.0 43542.C 0.292 252(  
- 8  -16.3 
>7 32.69 
, 1  -14.9 
!O 29.22 



























































































6.25 18.24 24.49 
43420.0 43542.0 0.269 287.6 -11.6 
5.84 17.36 23.20 
43430.0 43542.0 0.265 275.7 -11.2 
5.83 16.89 22.72 
43440.0 43542.0 0.298 271.6 -11.2 
6.36 16.86 23.22 
43450.0 43542.0 0.361 266.0 -11.3 
7.60 17.39 24.99 
43460.0 43542.C 0.460 264.1 -11.0 
9.79 18.68 28.47 
1.55 1.706 109.4 210.2 
-0.47 1.731 110.7 209.2 
ARRIVAL O A T E  2 2443544.0 
43370.0 43544.0 0.550 281.9 -17.1 
11.94 29.C4 40.98 
43390.0 43544.0 0.475 288.7 -15.8 
10.12 25.92 36.05 
43390.0 43544.C 0.410 293.6 -14.2 
8.65 23.44 32.09 
5.05 0.758 57.3 0.644 0.715 155.7 45'4.0 0.254 
TWO 1.332 8.1 0.0 11.7 




8.38 1.702 125.3 191.8 
7.45 1.h97 120.9 196.5 




TWO 1.332 6.1 0.0 14.2 
4.35 0.741 69.5 0.546 0.697 160.6 444.6 0.316 
TWO 1.332 8.1 0.0 17.1 
380-461 0 - 70 - 8 105 
1977 
E A R 1  H-UERW RV 
DEPART A R R I V E  S P E E D  R A DECL 1 1 V 1 P S I  1 ECCEN S M A  THE11 T H E T Z  P E R I H  APHEL I 2 V 2 PSI 2 R A DECL S P E E D  
DV1 OV2 OVT LEG CDIST RAS DECLS LAUDA 
43400.0 43544.C 0.355 290.2 -12.6 4.23 0.735 75.1 0.511 0.690 164.7 439.1 0-338 1-043 5-92 1.688 114.6 204.4 11.5 0.797 
43410.0 43544.0 0.311 295.8 -11.3 4.24 0.731 80.9 0.484 0.686 170.0 434.7 0.354 1.018 5.20 1.685 112.5 207.4 10.9 0.741 
43420.0 43544.C 0.282 291.8 -1C.4 4.37 0.732 86.8 0.466 0.684 176.3 431.2 0.365 1-002 4.45 1.683 111.0 209.8 9.9 0.711 
7.48 21.49 28.97 TWO 1.332 8.1 0.0 19.8 
6.61 20.00 26-61 TWO 1-332 8.1 0.0 22.1 
6.07 18.95 25.02 TWO 1.332 8.1 0.0 23.8 
43430.0 43544.C 0.274 284.6 -10.1 4.65 0.740 93.1 0.457 0;686 183.7 428.8 0.372 0.999A 3.63 1.685 110.1 211.5 8.3 0.690 
43440.0 43544.0 0.295 276.2 -10 -2  5.14 0.756 99.9 0.459 0.695 192.1 427.3 0.376 1.014A 2.65 1.650 109.8 212.5 6.2 0.684 
43450.0 43544.C 0.350 269.5 -10.6 5.95 0.785 107.3 0.475 0.715 201.4 426.6 0.375 1.054A 1.40 1.702 110.2 212.6 3.2 0.698 
5 -93  18.33 24.26 TWO 1-332 8.1 0.0 24.8 
6 -31  18-18 24.49 TWO 1.332 8.1 0.0 25.1 
7.38 18.59 25.97 TWO 1.332 8.1 0.0 24.7 
9.37 19.74 29 -10  TWO 1.332 8.1 0.0 23.9 
43460.0 43544.C 0.442 267.0 -10 .8  7.33 0.836 115-3 0-510 0.756 211.5 426.7 0.370 1.142A -0.40 1.724 111.3 212.0 -0.9 0.738 
1978 
EPRT H-M ERCU RY 
DEPART A R R I V E  SPEED R A DECL 
O V 1  DVZ OVT 
1 1  V I  
LEG COIST 
P S I  I ECCEN SHA THETI THE12 P E R I H  
RAS OECLS LAHOA 
APHEL I 2 V 2 PSI 2 L I! OECL SPEED 
ARRIVAL DATE = 2443850.0 
62.3 0.641 0.678 161.2 297.7 0.2430 
64.3 0.651 0.659 164.0 290.9 0.2300 
67.0 0.663 0.640 166.9 284.3 0.2150 
186.7 0.0 159.0 
186.7 0.0 163.4 

















1.112 -10.01 2.241 
1.087 -8.77 2.231 
1.064 -7.81 2.221 
1.042 -7.01 2.211 
1.022 -6.28 2.200 
1.008 -5.58 2.190 
1.002A -4.88 2.184 
1.016A -4.11 2.183 
66.4 184.0 -20.8 1.004 
63.7 186.7 -16.6 1.071 
61.1 189.4 -13-3 1.146 
58.4 191.9 -10.8 1-224 
55.8 194.3 -8.8 1.304 
53.1 196.6 -7.1 1.386 
50.4 198.6 -5.6 1.471 
47.6 200.5 -4.3 1.560 
43720.0 43850.0 C.499 258.8 -15.6 
10.71 27.59 38.30 
43730.0 43850.0 0.489 264.4 -17.0 
10.46 29.55 40-05 
43740.0 43850.0 C.480 269.3 -17.8 
10.24 31.79 42.03 
43750.0 43eso.c 0.472 273.0 -18.2 
10.06 34.10 44.16 
43760.0 43850.0 0.467 275.2 -18.5 
9.95 36.49 46.44 
43770.0 43850.0 C.469 275.5 -18.7 
10.00 38.53 48.93 
43780.0 43850.0 0.484 273.4 -19.0 
10-35 41.45 51.80 
43790.0 43850.0 0.526 265.0 -19.3 
11.35 44.G5 55 -44  
70.6 0.677 0.621 170.0 277.8 0.2000 
186.7 0.0 168.0 
75.6 0.693 0.604 173.4 271.5 0.1850 
186.7 0.0 168.4 
82.9 0.712 0.589 177.1 265.5 0.1700 
186.7 0.0 167.9 
93.2 0.733 0.579 181.2 259.8 0.1550 
186.7 0.0 166.9 
107.5 0.757 0.578 185.9 254.7 0.1400 
186.7 0.0 165.6 
ARRIVAL DATE = 2443852.0 
43720.0 43852.0 0.483 258.9 -9.4 
10.32 26.49 36.80 
43730.0 43852.0 0.463 264.4 -12.3 
9.85 27.39 37.24 
43740.0 43852.0 G.447 268.9 -13.9 
9.49 28.55 38.44 
43750.0 43852.C 0.434 272.2 -14.9 
9.20 30.79 39.99 





















































































1.104 -13.35 2.233 
1.080 -10-78 2.224 
1.057 -9.04 2.215 
1.036 -7.73 2.206 
1.019 -6.64 2.197 
1.006 -5.68 2.189 
1.004A -4.78 2.184 
1.021A -3.88 2.186 
1.0856 -2.92 2.202 
71.3 192.7 -30.3 0.967 
68.8 194.6 -22.9 0.997 
66.4 196.8 -17.7 1.050 
64.0 199.1 -13.9 1.112 
61.6 201.4 -10.9 1.178 
59.3 203.4 -8.6 1.247 
57.0 205.2 -6.7 1.316 
54.8 206.7 -5-0 1.387 











































ARRlVAL OPTE = 2443854.0 
66-5 0.583 0.694 160.3 320.9 0.2890 
69.1 0.585 0.677 163.4 314.7 0.2810 
72.3 0.590 0.661 166.6 308.5 0.2710 
76.2 0.596 0.646 170.2 302.6 0.2610 
81.3 0.604 0.633 174.2 297.0 0.2510 
88.0 0.614 0.623 178.7 291.9 0.2400 
211.6 0.0 132.9 
211.6 0.0 145.5 
211.6 0.0 154.3 
211.6 0.0 160.7 
211.6 0.0 165.4 
211.6 0.0 169.1 
43720.0 43854.0 0.508 258.0 1.9 
10.51 29.17 40.08 























1.098 -21.06 2.213 
1.074 -14.71 2.2C5 
1.051 -11.28 2.197 
1.031 -9.05 2.189 
1.015 -7 -40  2. le2 
1.005 -6.07 2.176 
1.006A -4.91 2.173 
1.0296 -3.84 2.177 
1.1046 -2.79 2.196 
75.8 205.8 -46.8 1.057 
73.6 203.3 -33-6 0.971 
71.4 204.3 -24.7 0.975 
69.2 206.1 -18.6 1.011 
67.1 208.1 -14-1 1.060 
65.1 209.9 -10.8 1.113 
63.3 211.4 -8.2 1.167 
61.6 212.5 -6.0 1.220 





























8.18 30.82 39.00 
43780.0 43854.0 0.400 266.6 -13.8 
8.44 32.42 4 0 - 8 5  
43790.0 43854.0 0.442 26C.5 -14.8 
9.37 34.00 43.37 
43800.0 43854.C 0.533 253.8 -15.h 
_ . 
96.7 0.628 Ol61a 184.0 287.4 0.2300 
211.6 0.0 171.8 
107.8 0.645 0.626 190.5 284.1 0.2220 
211.6 0.0 173.9 
120.7 0.673 0.660 198.6 282.4 0.2160 
211.6 0.0 175.6 
ARRlVAL DATE = 2443856.0 
11.52 35.61 47.13 
43730.0 43856.0 0.508 261.6 7.8 22.73 0.717 
10.93 30.62 41.55 ONE 0.764 
43740.0 42856.0 C.431 266.1 C.4 15.04 0.697 
70.9 0.559 0.685 163.3 325-8 0.3030 
74.3 0.559 0.671 166.8 320.2 0.2SbO 
223.4 0.0 128.6 
1.068 -23.92 2.178 
1.046 -15.64 2.170 
1.027 -11.40 2.163 
1.012 -8.73 2.157 
1.005A -6.81 2.153 
1.0106 - 5 . 2 8  2.152 
1.0396 -3.98 2.159 
1.126A -2.78 2.180 
77.9 218.5 -51.3 1.106 
75.9 213.0 -36-3 0.958 
74.0 213.1 -26.0 0.937 
72.2 214.3 -19.0 0.956 
70.5 215.8 -14.1 0.989 
69.0 217.0 -10.4 1.027 
67.8 217.6 -7.5 1.064 
66.9 217.4 -5-1 1.099 
9.13 26-25 35.38 
4375C.O 43856.C 0.393 269.4 -3.9 














223.4 0.0 142.4 
223.4 0.0 152.1 
78.4 0.562 0.658 170.6 314.6 0.2880 
43760.0 43856.C 0.371 265.8 -6.7 
7.81 26.17 33.99 
43770.0 43856.C 0.3C3 267.6 -8.7 
7.64 27.16 34.80 
4378C.O 43856.0 0.374 262.6 -10.4 
7.88 28.27 36.15 
43790.0 43856.0 0.418 255.9 -12.0 
83.5 0.567 0.646 175.0 309.5 0.2eoo 
223.4 0.0 159.0 
223.4 0.0 164.0 
90.0 0.574 0.638 l R O . O  304.9 0.2720 
98.3 0.584 0.637 186.0 301.1 0.2650 
223.4 0.0 167.8 
108.3 0.600 0.649 193.3 298.6 0.2600 
223-4 0.0 170.6 
119.9 0.629 0.691 202.6 298.2 0.2570 
223.4 0.0 172.1 
ARRIVAL DATE = 2443858.0 
76.0 0.534 0.679 167.0 330.9 0.3170 
80.2 0.533 0.668 171.2 326.1 0.3120 
85.4 0.535 0.658 175.9 321.5 0.3060 
91.7 0.539 0.653 181.5 317.5 0.3010 
234.6 0.0 125.1 
234.6 0.0 139.8 
234.6 0.0 149.9 
234.6 0.0 156.8 
8.83 29.37 38.20 
43800.0 43856.C C.512 249.3 -13.5 
11.02 30.42 41.44 
43740.0 43858.0 0.511 263.7 12.9 
10.99 31.18 42.17 
43750.0 43858.0 0.409 267.4 5 .2  
8.63 25.22 33.86 
43760.0 47858.0 0.366 267.5 0.1 
7.70 23.92 31.62 
43770.0 43858.0 0.349 264.5 -3.5 
7.36 24.01 31.37 
25.99 0.710 
ONF 0.806 
1.042 -25.89 2.137 
1.023 -15.92 2.131 
1.010 -11.04 2.126 
1.005A -8.05 2.123 
1.014A -5.94 2.124 
1.050A -4.29 2.133 
1.1506 -2.89 2.157 
80.0 229.8 -54.7 1.125 
78.4 221.1 -38.3 0.924 
76.8 220.4 -26.8 0.879 
75.4 221.0 -19.0 0.883 
74.2 221.8 -13-6 0.901 
73.3 221.9 -9.5 0.921 
72.9 220.9 -6.4 0.941 





10- 04 0.678 
ONE 0.806 
8.65 0.685 43780.0 43858.0 0.359 258.8 -6.5 
7.56 24.54 32.10 
43790.0 43858.0 0.404 251.7 -9.1 
8.53 25.16 33.69 
43800.0 43858.C 0.501 245.4 -11.4 
10.76 25.73 36.49 ONE 0.806 
99.6 0.548 0.655 188.1  314.4 0.2560 
234.6 0.0 161.4 
108.9 0.564 0.672 196.2 312.8 0.2530 
234.6 0.0 164.2 





234.6 0.0 165.0 
1978 
€ART H-UERCU RV 
D E P A R T  A R R l V E  SPEEO R A OECL I 1 V 1 P S I  1 E C C E N  
OV1 OV2 O V T  LFG C O I S T  RAS OECLS 
ARRIVAL 
S M A  T H E T l  THFT2 PERIH 
LAMOA 
O A T E  = 2443860.0 
APHEL I 2 V 2 P S I  2 R A OECL S P E E O  
43720.0 43860.0 0.517 244.0 -57.0 -24.79 0.750 71.0 0.520 
43750.0 43860.0 0.507 26.4.4 16.8 27.79 0.708 81.6 0.509 




122 -6  
160.3 ?57.1 0.3410 
171.8 336.7 0.3320 
0.669 177.0 332.9 0.3290 
137.4 
0.666 183.0 3 2 9 . 5  0.3250 
147 -4  
0.671 190.2 327.1 0.3230 
153.4 
0.692 199.1 326.2 0.3210 
156.5 
0.749 210.2 327.6 0.3220 
156.7 
OATE = 2443862.0 
1.080 24.36 2.110 89.0 223-3 67.0 0.946 
1.021 -26-45 2.C93 82.2 238.2 -57.2 1.099 
1.009 -15.38 2.089 80.9 227.4 -39.3 0.864 
1.006A - 1 0 - 1 4  2.087 79.8 225.8 -26.7 0.804 
1.019A -7.00 2.090 78.9 225.7 -18.4 0.793 
1.062A -4.81 2.101 78.4 225.2 -12.5 0.797 
1.175A -3.12 2.127 78.3 223.3 -8.1 0.802 
10.90 30.42 41.32 ONE 0.850 245-2 0.0 
43760.0 43860.0 0.390 265.3 8.9 17.32 0.700 86.9 0.509 
8.21 23.45 31.67 ONE 0.850 245.2 0.0 
43770.0 43860.0 0.351 261.9 2.8 12.72 0.699 93.1 0.511 







ONE 0.850 245.2 0.0 
10.25 0.711 100.6 0.519 
ONE 0.850 245.2 0.0 
8.78 0.746 109.5 0-536 
ONE 0 - 8 5 0  245.2 0.0 
7.87 0.820 119.4 0.570 




























C.426 251.0 -49.2 -15.49 0.755 71.8 0.508 
9.02 17.59 26.61 TWO 0.896 255.2 0.0 
0.480 250.1 -59.2 -23.54 0.741 75.2 0.499 
10.24 25.04 35.28 TWO 0.896 255.2 0.0 
0.492 263.4 19.2 27.76 0.714 88.0 0.487 
0.714 160.3 366.5 0.351 
111.8 
0.703 164.0 361.2 0.352 
109 -9  
0.678 177.0  343.2 0.3470 
120.7 
0.677 184.4 340.7 0.3460 
135.1 
1-077 15.68 2.068 92.2 208-6 57.2 0.664 
1.053 24.31 2.063 90.4 229.4 67.8 0.917 
1.008 -25.26 2.050 84.5 242.6 -58.4 1.022 
1.008A -13.98 2.049 83.7 231.0 -39.1 0.780 
1.024A -8.75 2.053 83.1 728.8 -25.8 0.713 
1.074A -5.64 2.066 82.8 227.2 -16.9 0.692 
































































0.68; 192.2 339.0 0.3440 
143.7 
0.709 201.6 338.8 0.3440 
147.6 
0.771 213.3 340.6 0.3450 
147.5 
ARRlVAL 
0.758 72.4 0.499 
0.942 264.6 0.0 
0.746 75.9 0.488 
0.942 264.6 0.0 
0.736 79.8 0.479 
0.942 264.6 0.0 
0.729 95.0 0.472 
0.942 264.6 0.0 
0.747 102.2 0.480 
0.942 264.6 0.0 
0.786 110.4 0.499 
0.942 264.6 0.0 
0.861 119.4 0.541 
0.942 264.6 0.0 
ARRIVAL 
0.761 72.7 0.493 
0.986 273.4 0.0 
0.750 76.3 0.480 
0.986 273.4 0.0 
0.741 80.3 0.469 
0.986 273.4 0.0 
0.735 84.9 0.462 
0.986 273.4 0.0 
0.759 102.6 0.467 
0.986 273.4 0.0 
0.799 110.6 0.488 
0.986 273.4 0.0 
0.873 119.3 0.533 
0.986 273.4 0.0 
ARRIVAL 
0.763 72.8 0.490 
1.029 281.6 0.0 
0.753 76.6 0.475 
OATE = 2443864.0 
0.717 160.3 375.6 0.359 
106.6 









0.389 253.6 -43.7 
8.20 13.83 22.04 
0.391 256.1 -51.1 
8.24 17.37 25.61 
0.447 253.4 -61.4 
9.48 24.36 33.85 
0.469 255.9 14.7 
9.99 24.50 34.50 
0.384 252.2 9 .3  
8.10 18 -00  26.10 
C.407 244.6 0.5  
8.59 16.11 24.70 
10.70 15.43 26.14 





1.075 11.93 2.026 95.2 201.6 51.1 0.536 
1.051 16.12 2.021 93.3 214.3 58.5 0.657 
1.031 24.52 2.016 91.7 234.5 69.2 0.895 
1.0096 -22.35 2.010 87.1 242.0 -58.1 0.899 
1.029A -11-82 2.015 86.7 231-4 -37.4 0.678 
1 .084A -6.95 2.C29 86.8 227.9 -23.5 0.614 








0,697 168.5 365.4 0.363 
107.9 
0.686 185.7 350.9 0.3620 
119.7 
0.695 193.0 349.5 0.3620 
131.6 
0.723 203.8 350.2 0.3620 
137.3 
0.790 215 .7  357.4 0.3630 
137.0 
OATE = 244?866.0 












0.370 254.9 -39.7 
7.79 11.80 19.59 















1.073 9.91 1.984 98.0 194.7 46.6 0.466 
1.049 12-41 1.580 96.0 206.6 52.3 0.534 
1.029 16.45 1.975 94.4 218.2 59.9 0.646 
1.015 24.96 1.972 93.1 238-0 71.3 0.877 
1.0331 -18.18 1.577 89.9 236.3 -55.4 0.749 
1.092A -9.16 1.591 90.2 227.2 -33.6 0.572 
1.230A -4.89 2.021 91.0 221.0 -19.2 0.523 
0.709 lb4.2 378.7 0.369 
103.9 
0.701 168.7 373.9 0.372 
106.6 
0.694 174.0 370.0 0.373 
0.424 243.8 4.8 
8.96 14-89 23.85 
0.503 237.7 - 3 . 8  
10.80 13.45 24.25 
125.2 
0.803 217.4 362.9 0.375 
125.2 
OATE = 2443868.0 
0.720 160.2 392.3 0-367 
86.8 
0.711 104.2 386.8 0.373 
95.1 
0.703 168.8 382.0 0.378 
100.6 
0.697 174.3 378.0 0.381 
103.0 
0.695 180.6 375.1 0.383 
101.5 









0.360 255.8 -36.6 
7.58 10.75 18.33 
0.335 259.3 - 4 0 - 5  
7.07 11.E6 18.93 
0.32C 260.0 -46.0 
6.79 13.63 20.42 
C.330 256.5 -53.9 
6 - 9 7  16.67 23 -64  
0.411 247.0 -64-2 
8.67 23.58 32.25 
0.461 245-5 10.7 
9.81 15.69 25.50 
C-509 237.9 -1 .4 















1.073 8.71 1.945 100.5 187.4 42.4 0.429 
1.049 10.36 1.540 98.6 199-3 47-5  0-468 
1.028 12.75 1.536 96.9 209.6 53.3 0.529 
1.014 16.78 1.533 95.6 219-7 6 1 - 4  0.633 
1.007A 25.70 1.932 94.7 238.9 74.2 0.868 
1.097A -13.43 1.555 93.2 226.0 -49.1 0.600 
1.238A -6.26 1 . 9 8 4  94.2 216.9 -26.4 0.485 
1.029 281.6 0.0 
0.744 80.7 0.463 
1 -029  281.6 0.0 
0.739 85.3 0.454 
1.029 281.6 0.0 
0.739 90.5 0.449 
1.029 281.6 0.0 
0.808 110.7 0 - 4 8 1  
1.029 281.6 0.0 
0.880 119.2 0.527 
1-029 281.6 0.0 
ARRIVAL 
0.811 218.5 372.2 0.384 
112.4 
OAT€ = 2443870.0 
0.721 160.0 399.9 0.368 
0.712 164.1 ?94.4 0.376 
0.705 168.8 389.7 0.382 
0.700 174.4 385-7 0.386 












0.355 256.6 -34 .0  -5.37 0.763 72.7 0-490 
7.49 10.43 17.91 TWO 1.070 289.’4 0.0 
1.074 7.95 1-907 102.9 180.6 38.0 0.418 
1.049 9.11 1.903 100.9 192.1 42.9 0.434 
1.028 10.65 1.899 99.2 202.1 47.9 0.467 
1-014 12.94 1.856 97.9 210-5 5 3 . 9  0.520 
1.007A 17-00 1-895 96.9 218.0 62.7 0.619 
1.0134. 26.89 1.897 96.4 234.7 77.7 0.873 
0.325 26C.1 -36.9 -6.03 0 -754  76.6 0.473 
6.88 10.90 17.77 TWO 1.070 289.4 0.0 
0.302 261.0 -40.8 -7.11 0.747 80.8 0.459 
6.44 1 1 . 8 3  18.26 T W O  1.070 289.4 0.0 
6.26 13.39 19.65 imo 1.070 289.4 0.0 
C.292 258.1 -46.3 -8.97 0.743 85.5 0.449 
0.313 250.2 -53.8 -12.62 0.743 90.7 0.443 
6.64 16.27 22.91 TWO 1.070 289.4 0.0 
0.420 238.5 -63.5 -22.11 0.752 96.7 0-444 




DEPART A R R I V E  SPEED R A OECL 
O V I  Or2 O V T  
I 1 V 1 PSI 1 ECCEN SMA THETl THET2 PERIH 
LEG COIST R P S  OECLS LAMOA 
29.94 0.813 110.6 0.475 0.746 207.3 377.9 0.352 
14.72 0.883 118.9 0.522 0.814 219.1 380.5 0.389 
ONE 1.070 289.4 0.0 98.8 
APHEL I 2 b 2 P S I  2 R A OECL SPEED 
43790.0 43870.0 
43800.0 43870.0 
0.577 251.3 19.2 
12.62 22.31 34.93 
0.523 235.2 2.1 
11-27  12.46 23.73 
1.0'39A -24.36 1.919 95.8 230.5 -72.7 0.825 
1.239A -8.73 1.949 97.0 211.4 -36.9 0.488 
ONE 1.070 289.4 0.0 99.6 
ARRIVPL OATE = 2443872.0 
-4.26 0.763 72.4 0.493 0.721 159.8 407.0 0.366 
-4.65 0.755 76.5 0.473 0.713 163-q  401.5 0.376 
TWO 1.108 296.8 0.0 64.1 









C.355 257.4 -31.7 
7.49 10.6t 18 -15  
0.321 261.0 -33.9 









7.46 1.873 105.1 175.3 
8.30 1.868 '03.0 185.7 
9.34 1-865 101.3 195.1 
10.76 1.862 100.0 202.9 
12.96 1.862 99.0 208.8 
17.13 1.864 98.4 212.8 
28.96 1.871 98.4 218.8 









0.293 261.5 -36.7 -5.29 0.748 80.8 0.457 
6.27 10.98 17.24 TWO 1.108 296.8 0.0 
0.271: 255.3 -40.4 -6.32 0.745 85.5 0.446 
5.94 11.74 17.69 TWO 1.108 296.8 0.0 
-8.16 0.746 90.7 0.440 
0.706 168.7 396.8 0.383 
0.701 174.4 392.8 0.389 
0.700 1R0.9 389.8 0.352 
81.4 
87.4 
C.275 252.1 -45.2 
5.95 13.12 19.07 
0.313 241.3 -51.3 
6.64 15.53 2 2 - 5 7  
0.458 231.6 -61.4 
9.75 24.65 34.44 
0.561 242.7 8.2 
12.22 15.C2 27.24 
TWO 1.108 296.8 0.0 
-11.98 0.755 96.6 0.440 
91.2 
0.704 188.6 387.9 0.354 
TWO 1.108 296.8 0.0 92.7 
TWO 1.108 296.8 0.0 91.7 
ONE 1.108 296.8 0.0 88.9 
-23.47 0.776 103.3 0.450 0.717 197.5 387.4 0.394 
20.41 0.883 118.6 0.518 0.814 219-1 387.7 0.393 
ARRIVAL OATE = 2443874.0 
-3.32 0.763 71.9 0.498 0.720 159-5 413.6 0.362 









0.359 258.3 -29.7 
7.57 11.33 18.90 
0.322 161.9 -31.3 
6.81 10-87 17.68 
0.290 263.0 -33.3 
6.21 10.79 17.00 
0.267 2tC.'5 -35.8 
5.80 11.04 16.84 









7.14 1.841 107.2 171.6 
7.76 1.837 105.1 1R0.9 
R-47 1.833 103.3 189.4 
'3.39 1.831 101.9 196.6 
10.68 l.@30 100.9 201.9 
12.79 1.833 100.3 204.8 
17.17 1.840 100.3 204.1 









-3.54 0.755 76.1 0.475 0.713 163.6 408.2 0.374 
-3.90 0.748 80.5 0.458 0.706 168.4 403.4 0.383 
-4.49 0.745 85.3 0.445 0.702 174.1 399.5 0.384 
TWO 1.144 303.8 0.0 63.0 
TWO 1.144 303.8 0.0 70.9 
TWO 1.144 303.8 0.0 77.2 
TWO 1-144  303.8 0.0 81.8 
TWO 1-144  303.8 0.0 84.5 
TWO 1.144 303.8 0.0 85.5 
TWO 1.144 303.8 0.0 86.0 
-5.47 0.747 90.6 0.438 0.701 18O.P 396.5 0.354 
-7.211 0.756 96.5 0.438 0.705 1 8 8 . 5  394.5 0.396 
-11.3R 0.777 103.1 0.447 0.718 197-3 193.7 0.357 
-27.14 0.815 110.5 0.471 0.747 207.b 394.5 0.355 
ARRIVAL OATE = 2443876.0 
5.67 11.67 17-33 
0.276 243.8 -41.8 
5.97 12.90 18.87 
0.337 233.7 -46.4 
7.11 15.79 22.90 
c.545 229.c -59.7 




6.23 11-10 17.33 TWO 1.177 310.5 0.0 60.9 
4375C.O 43876.G C.264 262.0 -32.0 -3.10 0.745 85.0 0.447 0.701 173.7 405.7 0.388 
5.76 10.98 16.74 TWO 1.177 310.5 0.0 67.1 
43760.0 43876.0 6.252 255.6 -33.7 -3.63 0.747 90.3 0.438 0.700 180.4  402.7 0.353 
C.367 25S.2 -28.0 -2.48 0.762 71.2 0.505 0.720 159.1 419.9 0.356 
0.326 263.0 -29.1 -2.58 0.754 75.5 0.480 0.712 163.2 414.4 C.370 









6.96 1.812 109-2 169.6 
7.40 1.8C8 107.0 177.7 
7.89 1.805 105.1 185.2 
8.48 l . 8 U  103.7 191.7 
9.25 1.802 102-7 196.6 
10.39 1.804 102.1 199.4 
12.38 1.811 102-0  199.3 









6.89 11.54 18.43 
0.291 264.2 -30.4 
TWO 1.177 310.5 0.0 53.6 
-2.78 0.748 80.1 0.461 0.706 168.0 409.6 0.380 
5.55 11.15 16.70 TWO 1.177 310.5 0.0 71.8 
43770.0 43876.0 0.262 246.2 -35.0 -4.54 0 -756  96.2 0.437 0.704 188.0 400.7 0.396 
5.71 11.69 17.40 TWO 1.177 310.5 0.0 74.8 
4378C.O 43876.0 0.302 236.8 -36.3 -6.30 0.776 102.7 0.446 0.717 196-9 399.7 0.397 
6.43 12-88 19.31 TWO 1.177 310.5 0.0 76.3 
43790.0 43876.0 0.389 23C.2 -40.8 -10.82 0.812 110.0 0.468 0.745 206.8 400.0 0.356 
8.20 16.01 24.21 TWO 1.177 310.5 0.0 76.9 
ARRIVAL OATE = 2443878.0 
43720.0 43878.0 0.378 260.2 -26.4 -1.70 0.761 70.7 0.515 0.719 158-7 425-9 0.349 
7.96 13.63 21.59 TWO 1.208 317.0 0.0 38.1 
43730.0 43878.0 0.333 264.1 -27.1 -1.74 0.753 74.8 0.488 0.711 162.6 420.3 0.364 
7.0* 12.52 19.57 TWO 1.208 317.0 0.0 45.4 
43740.0 43fl78.0 -1.83 0-747 79.5 0.466 
Tkil  317.0 0.0 
43750.0 43878.C 84.4 0.450 
317.0 0.0 
43760.0 43878.0 0.440 
0.0 











6.88 1.787 111.2 168.7 
7.17 1.783 108.8 175.9 
7.48 1.779 106.9 182.6 
7.R4 1.777 105.4 188.4 
8-29 1.776 104.3 192.9 
8.90 1.778 103.7 195.6 
9.84 1.785 103.6 196.1 
11.63 1.799 104.0 193.7 










0.705 167.4 415.4 0.376 
I .208 52.0 
-1.99 0.744 0.701 173.1 411.5 0.385 
TWO 1.208 57.8 
-2.26 0.745 0.699 179.7 408.4 0.391 
TWO 1.208 62.2 
-2.70 0.754 0.703 187.4 406.3 0.395 
5.60 11.41 17.01 TWO 1.208 65.2 
43780.0 43878.6 0.288 239.7 -29.9 -3-4R 0-773 102.2 0.446 0.715 196.1 405.3 0.356 
6.18 11-75 1 8 - 1 4  TWO 1-208 317-0 0.0 66.5 
43790.0 43878.0 C.355 233.4 -30.6 -5.13 0.808 109.4 0.467 0.741 205.9 405.3 0.355 
7.49 13.20 20.69 TWO 1.208 317.0 0.0 66.4 
43800.0 43878.0 0.473 23C.4 -36.0 -10.29 0.867 117.2 0.509 0.796 216.7 406.3 0.391 
10.08 16.84 26.92 TWO 1.208 317.0 0.0 67.1 




43720.0 43880.0 0.392 261.1 -24.9 -0.96 0.759 69.0 0.528 0.717 158-3 431.6 0.339 
8.27 15.15 23.42 TWO 1.236 323.2 0.0 31.9 
43730.0 43880.0 0.344 265.4 -25.4 -0.96 0.751 73-8 0.497 0.710 162-1  425.8 0.357 
7.26 13.77 21.03 TWO 1.236 323.2 0.0 38.4 
43740.0 43880.0 0.303 267.2 -25.8 -0.99 0.745 78.6 0.473 0.703 166.7 420.9 0.371 
6.46 12.78 19.23 TWO 1.236 323.2 0.0 44.4 
43750.0 43880.0 C.271 265.1 -26.3 -1.06 0.742 83.7 0 -455  0.699 172.3 416.9 0.381 
5.87 12.13 17.99 TWO 1.236 323.2 0.0 49.5 
43760.0 43880.0 0.251 260.2 -26.6 -1.17 0.743 89.1 0.444 0.698 178.9 413.7 0.388 
5.54 11.77 17.31 TWO 1.236 323.2 0.0 53.6 
1.096 6-88 1.764 113.2 168.9 19 -5  0.581 
1.063 7-04 1.760 110.7 175.3 22.2 0.533 
1.036 7.21 1.756 108.6 181.2 24.7 0.499 
1.017 7.39 1.754 107.0 186.4 26.9 0.477 
1.008 7.61 1.753 105.8 190.6 28.8 0-465 
1.010A 7-89 1.755 105.2 193.2 30.2 0.462 
1.070A 8.29 1.761 105.0 194.1 31.4 0.470 
43770.0 43880.0 0.253 251.6 -26.4 -1.35 0.751 95.0 0.440 0.701 186-5 411.6 0.3S2 
5.56 11.70 17.26 TWO 1.236 323.2 0.0 56.3 
43780.0 43880.0 0.282 242.7 -25.6 -1.65 0.769 101.6 0.446 0.712 195.1 410.4 0.394 
6.06 11.94 18.00 TWO 1-236 323-2 0.0 57.4 
1978 
EPRTH-MERCURY 
OEPART ARRIVE SPEED R A DECL 
ov1 OV2 O V T  
43790.0 43880.0 0.342 236.4 -24.9 
7.22 12.63 19.85 
43800.0 43880.0 0.438 233.6 -25.7 
9.29 14.11 23.40 
43810.0 43880.0 C.589 233.4 -32.5 
12.92 18.57 31.49 
1 1 V 1 PSI I ECCEN SWA THE11 THE12 PERIH 
LEG CDlST R A S  OECLS LAMOA 
-2.22 0.802 108.7 0.466 0.736 204.8 410.2 0.393 
-3.56 0.858 116.4 0.506 0.786 215.3 410.9 0.389 
-9.72 0.948 124.6 0.575 0,897 226.5 412.2 0.381 
TWO 1.236 323.2 0.0 57.0 
THO 1.236 323.2 0.0 55.3 
TWO 1.236 323.2 0.0 56.6 
ARRIVAL DATE = 2443882.0 




8-95 1.774 105.4 192.8 32.6 0.494 
10.37 1.799 106.6 189.4 34.7 0.545 
16-61 1.842 108.6 181.3 45.7 0.698 
43720.0 43882.0 0.411 262.1 -23.6 
43730.0 43082.0 0.359 266.7 -23.9 
7.55 15.22 22.78 
43740.0 43882.0 0.314 268.9 -24.0 
6.66 1 4 . C O  20.66 
8.67 16.87 25.54 
43750.0 43882.0 0.278 2ci .s  -24.1 
-0.23 0.757 67.6 0.543 0.716 157.8 437.1 0.327 
-0.23 0.749 72.6 0.509 0.708 161.4 431.1 0.347 
-0.23 0.742 77.6 0.482 0.702 166.0 426.1 0.363 
-0.24 0,739 82.8 0.462 0.697 171.4 421.9 0.375 
THO 1.263 329.2 0.0 26.7 
TWO 1.263 329.2 0.0 32.4 











6.96 1.745 115.3 169.7 
7.00 1.741 112.5 175.5 
7.04 1.737 110.2 180.9 
7.08 1.734 108.5 185.7 
7.13 1.733 107.3 189.5 
7.18 1.735 106.5 192.1 
7.26 1.741 106.3 193.2 
7.37 1.753 106.7 192.6 
7.58 1.776 107.8 190.4 











6.00 13.14 19.13 
5.61 12.59 18.20 
43770.0 43882.0 0.253 254.7 -23.6 
5.56 12.34 17.91 
4378C.O 43882.0 0.278 245.8 -22.5 
5.99 12.42 18.41 
7.05 12.89 19.94 
43800.0 43P82.C 0.424 236.4 -21.0 
8.96 13.93 22.89 
43810.0 43882.C 0.553 236.7 -21.5 
43760.0 43882.0 0.256 263.0 -24.0 
43790.0 43882.0 c.334 235.3 -21.5 
12.02 15.86 27.88 
TWO 1.263 329.2 0.0 42.4 
-0.26 0.740 88.3 0.449 0.696 177.9 418.7 0.383 
TWO 1.263 329.2 0.0 46.1 
TWO 1.263 329.2 0.0 48.6 
-0.29 0.747 94.2 0.444 0.698 185.3 416.4 0.388 
-0.34 0.764 100.8 0.448 0.708 193.8 415.1 0.351 
THO 1.263 329.2 0.0 49.6 
-0.44 0.795 107.9 0.466 0.730 203.3 414.7 0.350 
-0.62 0.847 115.6 0.503 0.775 21'2.7 415.2 0.386 
-1.13 0.932 123.7 0.567 0.873 224.6 416.2 0.378 
TWO 1.263 329.2 0.0 49.0 
TWO 1.263 329.2 0.0 46.8 
TWO 1.263 329.2 0.0 43.5 






















































0.50 0.755 65.9 0.561 0.714 157.4 442.5 0.313 
TWO 1.287 335.0 0.0 22.2 
0.49 0.746 71.1 0.524 0.706 160.7 436.3 0.336 
TWO 1.287 335.0 0.0 27.4 
0.49 0.740 76.3 0.494 0.700 165.1 431.0 0.354 











7.12 1.729 117.4 171.0 
7.03 1.724 114.4 176.4 
6.95 1.720 111.9 181.4 
6.87 1.718 110.0 185.8 
6.78 1.716 108.7 189.4 
6.67 1.718 107.8 191.9 
6.54 1.723 107.5 193.2 
6.35 1.734 107.8 193.0 
6.05 1.755 108.9 191.6 











0.50 0.736 81.7 0.471 0.695 170.4 426.7 0.367 







0.53 0.736 87.3 0.456 0.693 176.7 423.3 0.377 
TWO 1.287 335.0 0.0 39.7 










TWO 1.287 335.0 0.0 42.0 
0.66 0.758 99.8 0.451 0.704 192.4 419.4 0.386 
TWO 1.287 335.0 0.0 42.9 
0.80 0.787 106.9 0.467 0.723 201.7 418.9 0.386 
TWO 1.287 335.0 0.0 42.4 
1.06 0.836 114.6 0.500 0.764 211.8 419.1 0.382 
TWO 1.287 335.0 0.0 40.3 
1.67 0.915 122.8 0.560 0.850 222.5 419.9 0.374 
TWO 1.287 335.0 0.0 36.9 














43720.0 43886.0 0.459 263.9 -21.5 1.26 0.753 6'1.8 0.583 0.712 151.0 447.8 0.297 
9.76 20.52 30.69 T W O  1.308 340.7 0.0 18.4 
43730.0 43886.0 0.397 269.3 -21.3 1.20 0.744 60.4 0.541 0.704 lb0.1 441.3 0.323 
8.38 18.i2 27.10 T W O  1.308 340.7 0.0 23.0 











7.35 1.716 119.7 172.6 
7.14 1.711 116.3 177.8 
6.94 1.707 113.6 182.5 
6.74 1.704 111.6 186.6 
6.53 1.702 110.1 190.0 
6.29 1.7C3 109.1 192.5 
6.01 1.708 108.7 193.9 
5.64 1.718 108.9 194.1 
5.09 1.737 109.8 193.2 











7.27 17.03 24.30 TWO 1.308 340.7 0.0 27.4 
1.19 0.732 80.3 0.482 0.692 169.3 431.2 0.359 
TWO 1.308 340.7 0.0 31.2 
1.24 0.732 86.0 0.464 0.690 175.4 427.7 0.370 
TWO 1.308 340.7 0.0 34.2 
1.33 0.737 92.1 0.455 0.691 182.5 425.1 0.377 
TWO 1.308 340.7 0.0 36.3 
1.48 0.751 98.7 0.455 0.698 190.7 423.4 0.380 
TWO 1.308 340.7 0.0 37.3 
1.73 0.778 105.8 0.468 0.716 190.8 422.7 0.381 
TWO 1.308 340.7 0.0 36.9 
2.16 0.823 113.5 0.498 0.752 209.7 422.7 0.377 
TkO 1-308 340.7 0.0 35.2 
3.01 0.896 121.7 0.553 0.827 220.2 427.3 C.370 
TWO 1.308 340.7 0.0 32.3 






































6.79 14.44 21.23 
43720.0 43888.0 0.490 264.6 -20.6 
10.49 23.28 33.77 
43730.0 43888.0 0,423 27C.5 -20.3 
8.94 20.77 29.71 
43740-0 43888.0 0.365 274.2 -19.8 
2.06 0.750 61.5 0.608 0.711 156.8 453.1 0.279 
TMO 1.328 346.4 0.0 15.3 











7.67 1.706 122.1 174.4 
7.31 1.701 118.4 179.5 
6.99 1.696 115.4 184.0 
6.68 1.653 113.1 188.0 
6.36 1.691 111.5 191.3 
6.01 1.691 110.3 193.7 
5.62 1.655 109.8 195.2 
5.12 1.7C4 109.9 lS5.7 
4.44 1.722 110.7 195.2 
3.38 1.753 112.3, 193.8 
13.0 0.858 









TWO 1.328 346.4 0.0 19.3 
1.R6 0.733 73.1 0.524 0.695 163.2 440.4 0.330 
TWO 1.328 346.4 0.0 23.2 7.70 18.81 26.51 
4375C.O 43888.0 0.318 275.2 -19.2 
6.74 17-33 24.07 
1 -85  0.728 78.8 0.495 0.690 168.1 435.6 0.348 
THO 1.328 346.4 0.0 26.7 
43760.0 43888.0 0.283 272.9 -18.6 1.89 0.727 84.6 0.475 0,687 174.0 431.8 0.361 
6.08 16-16 22.34 Tho 1.328 346.4 0.0 29.5 
43770.0 43888.0 0.266 266.1 -17.9 1.99 0.731 90.8 0.463 0.687 180.9 429.0 0.369 
5.78 15.59 21.37 TWO 1.328 346.4 0.0 31.5 
43780.0 41888.0 0.274 257.4 -17.1 2.17 0.744 97.4 0.461 0.693 188.9 427.2 0.374 
5.93 15.31 21.24 
43790.0 43888.0 C.315 245.5 -16.2 
TWO 1.328 346.4 0.0 32.4 
2.47 0.768 104.6 0.471 0.708 197.7 426.3 0.375 
0.739 207.5 426.1 0.372 




6.68 15.48 22.15 TWO 1-328 346.4 0.0 
43800.0 43888.0 0.389 245.0 -15.7 2.96 0.810 112.3 0.497 
8.20 16.21 24.41 T k O  1.328 346.4 0.0 
43810.0 438E8.C 0.501 244.0 -15.4 3.85 0.878 120.5 0.546 














SPEED R A OECL 
ov1 OV2 O V T  
0.526 265.2 -19.8 
11.36 25.89 37.26 
0.453 271.6 -19.5 
9.62 23.03 32.65 
0.390 276-0 -18.8 
8.21 20.75 29.00 
0,337 277.1 -18.0 
7.12 19.C7 26.19 
0.297 276.0 -17.3 
6.35 17.81 24.16 
0.274 276.4 -16.6 
5.93 16.98 22.91 
0.276 262.C -15.9 
5.96 16.56 22-53 
0.310 253.7 -15.2 
6.58 16.62 23.20 
0.378 248.3 -14.8 
43 720.0 
43730.0 













































i 7 . n  24.38 






















PSI 1 ECCEN 























3.91 0.746 55.6 0.670 
TWO 1 -361  357.4 0.0 
3.52 0.735 62.3 0.613 
TWO 1.361 357.4 0.0 
3.27 0.726 68.7 0.567 
TWO 1 -361  357.4 0.0 
3.15 0.719 74.9 0.530 
TWO 1.361 357.4 0.0 
3.11 0.716 81.1 0.502 
TWO 1.361 357.4 0.0 
3.17 0.718 87.5 0.484 
3.32 0.727 94.3 0.475 
TWO 1.361 357.4 0.0 
3.61 0.746 101.6 0.479 
TWO 1.361 357.4 0.0 
TWa 1.361 357.4 0.0 
SUA THETl THET2 P E R I H  
LAUOA 
DATE = 2443890.0 
0.709 156.7 458.6 0.257 
0.700 158.9 451.2 0.290 
0.692 162.3 445.0 0.316 
0.687 166.8 439.9 0.336 
0.683 172.5 435.9 0.350 
0.683 179.2 432.8 0.360 
0.687 186.9 430.8 0.366 
0.700 195.5 429.6 0.368 
0.727 205.0 429.2 0.366 

































































43800.0 43892.0 0.367 252.1 -14.1 4.08 0.780 109.4 0.498 0.715 702.5 432.1 0.359 1.0711 
43810.0 43852.0 0.464 249.5 -14.2 4.87 0.838 117.7 0.537 0.763 212.4 432.1 0.354 1.172A 
7.72 18.38 26.10 TWO 1.361 357.4 0.0 24.1 
9.88 19.64 29.52 TWO 1.361 357.4 0.0 22.6 
ARRIVAL DATE = 2443894.0 
4373C.O 43854.0 0.528 273.4 -18.1 4.42 0.732 59.2 0.645 0.696 158.3 461.5 0.247 1.145 
11.40 28.34 39.74 TWO 1.374 3.0 0.0 11.5 
43740.0 43894.0 0.452 275.0 -17.3 4.04 0.722 66.0 0.593 0.687 160.7 454.4 0.280 1.095 
43750.0 43894.0 0.3PB 282.4 -16.2 3.81 0.715 72.5 0.551 0.680 164.4 448.5 0.305 1.055 
4376r.O 43894.0 0.336 282.6 -15.2 7.71 0.710 78.9 0.520 0.675 169.3 443.7 0.324 1.026 
9.60 25.46 35.01 TWO 1.374 3 - 0  0.0 13.7 
8.18 23.12 31.29 TWO 1.374 3.0 0.0 16.2 
7.11 21.39 28.50 TWO 1.374 3.0 0.0 18.5 
43770.0.43894.0 0.301 275.2 -14.4 3.71 0.711 85.5 0.497 0.673 175.4 440.1 0.338 
TWO 1.374 3.0 0.0 20.2 
43780.0 43854.0 3.83 0.717 92.4 0.486 0.675 182.6 437.4 0.347 
TWO 1.374 3.0 0.0 21.3 
43790.0 43894.C 4.08 0.734 99.8 0.486 0.683 190.7 435.8 0.352 
TWO 1.374 3.0 0.0 21.7 
43800.0 43854.C 4.51 0.765 107.7 0.500 0.703 199.7 434.9 0.351 
TWO 1.374 3.0 0.0 21.2 
43810.0 43854.0 0.446 252.8 -13.8 5.21 0.818 116.1 0.533 0.744 209.5 434.7 0.347 






43820.0 43854.0 C.577 252.7 -14.2 6.41 0.902 124.8 0.593 0.830 219.6 434.9 0.338 1.3226 
12.61 22.80 35.41 TWO 1.374 3.0 0.0 18.6 
1 2 V 2 PSI 2 R. A OECL SPEED 
8-10 1.699 124.8 176.4 
7.57 1.693 120.7 181.4 
7.11 1.689 117.4 185.8 
6.68 1.685 114.8 189.7 
6.26 1.683 112.9 192.9 
5.82 1.683 111.6 195.4 
5.32 1.686 110.9 197.0 
4.74 1.693 110-9  197.7 
3.98 1.709 111.6 197.5 
2.88 1.738 113-0 196.5 
R.65 1.695 127.8 178.5 
7.92 1.689 123.2 183.5 
7.30 1.684 119.5 187.9 
6.75 1.680 116.6 191.7 
6.22 1.678 114.4 194.9 
5.68 1.677 112.9 197.4 
5.11 1.679 112.0 199.2 
4.45 1.686 111.8 200.1 
3.64 1.699 112.3 200.1 







13.4 0 -629  
11.9 0.631 
9.7 0.653 











8.38 1.688 125.9 185.6 11.2 1.029 
7.57 1.683 121.8 190.1 11.7 0.930 
6.88 1.678 118.5 194.0 12.0 0.852 
6.24 1.t15 116.0 197.2 11.9 0.794 
5.61 1.674 114.3 199.8 11.4 0.752 
4.95 1.675 113.2 201.6 10.5 0.727 
4.23 i .6eo 112.8 202.7 9.1 0.720 
3.38 1.693 113.1 203.0 7.2 0.732 
2.28 1.715 114.3 202.5 4.6 0.770 
0.71 1.756 116.4 201.5 1.3 0.842 
1979 
EART ti-U ERCURY 
DEPART ARRIVE SPFEO R A OECL 
O V I  OV2 OVT 
I 1 V 1 P S I  1 ECCEN 
LEG C O I S T  RAS OECLS 
SUA T H E T l  THET2 P E R I H  
LAMOA 
ObTE = 2444308.0 
0.730 153.5 312.9 0.3450 
154.3 
0.712 156.3 305.9 0.3220 
162.2 
0.693 159.2 299.0 0.3170 
166 -7 
0.675 162.3 292-2 0.3020 
169.7 
0.656 165.7 285.5 0.2850 
172.1 
0.639 169-3 279.1 0.2680 
173.7 
0.622 173.4 273.0 0.2500 
174.6 
0.609 177.8 267.4 0.2330 
174.5 
0.601 182.9 262.3 0.2160 
173.6 
0.604 189.0 258.2 0.2010 
172.5 
0.634 196.5 255.7 0.1880 
171.3 
DATE = ~444310.0 
0.737 153.0 320.0 0.3680 
143.6 
0.720 155.8 313.2 0.3570 
156.7 
0.703 158.8 306.4 0.3440 
162.1 
0.686 162.0 299.7 0.3300 
165.4 
0.669 165.6 293.2 0.3150 
167.8 
0.653 169.4 287.0 0.3000 
169.8 
bPHEL I 2 V 2 P S I  2 R A OECL SPEED 
ARRIVAL 
15.08 0.796 66.0 0.527 
ONE 0.619 282.3 0.0 
10.46 0.778 67.2 0.534 
ONE 0.619 282.3 0.0 
8.17 0.757 68.7 0.542 
ONE 0.619 282.3 0.0 
6.86 0.734 70.5 0.553 
ONE 0.619 282.3 0.0 
6.07 0.708 72.8 0.566 
ONE 0.619 282.3 0.0 
5.59 0.680 76.0 0.581 
ONE 0.619 282.3 0.0 
5.34 0.652 80.4 0.598 
ONE 0.619 282.3 0.0 











4426C.O 44308.0  
0.491 331.1 12.4 
10.52 26.20 36.73 



















4.67 1 . e ~  
5.62 1.869 
























9.68 26.g6 36-65 
0.436 347.7 9 - 2  
9.24 28.54 37.78 
0.423 353.6 9-5 
8.93 30.30 39-24 
0.411 358.1 10.1 
8.69 32.12 40.81 
0.403 1.3 10.6 
8.49 33.94 42.44 
0.39e 2.7 10.6 
8.39 35.76 44.15 
0.401 2.0 9.8 
8.47 37.55 46.06 ONE 0.619 282.3 0.0 
C.421 359.2 R . 0  5.35 0.608 95.2 0.640 
8.91 39.46 48.37 ONE 0.619 282.3 0.0 
0.472 354.6 5.3 5.63 0.615 107.0 0.668 
10.06 41.48 51.54 ONE 0.619 282.3 0.0 
0.575 345.7 2.2 
12.56 43.88 56.44 
6.13 0.675 121.6 0.704 
ONE 0.619 282.3 0.0 
ARRIVbL 
20.77 0.805 67.6 0.502 
ONE 0.623 290.0 0.0 
12.02 0.789 69.0 0.505 
ONE 0.623 2 9 0 . 0  0.0 
8.58 0.770 70.6 0.511 
ONE 0.623 290.0 0.0 
44160.0 





























































0.25  1.886 
1.75 1.f76 




























ONE O.fi23 290.0 0.0 
44220.0 44310.0 0.361 1.4 10.5 
7.61 31.92 39.53 
44230.0 44310.0 0.363 C.2 9-3 
7.65 33.50 41.15 
44240.0 44310.0 0.382 356.7 7.1 
8.05 35.C9 43.14 
44250.0 44310.0 0 . 4 3 1  351.7 4.0 
9.13 36.76 45.89 
44260.0 44310.0 C-531 346.7 0.7 
11.47 38.71 50.18 
4.41 0.681 82.3 0.555 0.638 173.7 281.1 0.2840 
ONE 0.623 290.0 0.0 171.2 
4.63 0.661 88.1 0.571 0.626 178-6 275.8 0.2690 
ONE 0.623 290.0 0.0 172.1 
4.59 0.650 96.0 0.591 0.621 184.2 271-3 0.2540 
ONE 0.623 290.0 0.0 172.5 
4.71 0.662 106.4 0.615 0.627 190.9 267.9 0.2410 
ONE 0.623 290.0 0.0 172.3 
4.99 0.719 119.1 0.649 0.660 199.5 266.3 0.2320 
ONE 0.623 290.0 0.0 171.8 
ARRIVPL DATE = 2444312.0 
44170.0 44312.0 0.441 335.7 17.9 
9.34 22.33 31.67 
44180.0 44312.0 0.391 345.8 13.1 









14.84 0.798 70.5 0.480 
ONE 0.633 297.4 0.0 
9.17 0.782 72.2 0.484 
ONE 0.633 297.4 0.0 
6.76 0.764 74.2 0.489 
ONE 0.633 297.4 0.0 
5.48 0.745 76.6 0.496 
ONE 0.633 297.4 0.0 
4.72 0.725 79.8 0.506 
ONE 0.633 297.4 0.0 
4.27 0.706 83.9  0.517 
ONE 0.633 297.4 0.0 






























1.078 -8.49 1.@74 77.3 273.1 -19.1 0.826 
1.057 -2.48 1.866 75.2 275.2 -5-3 0.840 
1.037 0.29 1.857 73.2 278.2 0.6 0.886 
1.018 1.96 i.e48 71.2 281.1 3.7 0.936 
1.002 3.13 i . e 3 9  69.2 283.8 5.5 0.985 















































































4.83 1.825 65.5 288.4 7.4 1.078 
5.54 1.822 63.8 290.1 8.1 1.124 
6.23 1.828 62.3 291.3 8.6 1.170 



















ONE 0.633 297.4 0.0 
ARRIVAL DATE = 2444314.0 
44170.0 44314.0 0.490 
10-49 
44180.0 44314.0 0-378 
7.96 
44190.0 44314.0 0.346 





















21.86 0.806 71.7 0.459 0.735 155.2 326.8 0.3980 
10.15 0.792 73.5 0.460 0.720 158-4 320.3 0.3890 
ONE 0.645 304.4 0.0 137.0 
ONE 0.648 304.4 0.0 
6.69 0.776 75.6 0.463 
ONE 0.648 304.4 0.0 
5.09 0.760 78.1 0.468 
ONE 0.648 304.4 0.0 
4.21 0.743 81.3 0.475 
ONE 0.648 304.4 0.0 
3.69 0.728 85.3 0.483 
ONE 0.648 304.4 0.0 
3.37 0.717 90.6 0.494 
ONE 0.648 304.4 0.0 
3.20 0.716 97.3 0.508 
ONE 0.648 304.4 0.0 
3-14 0.735 105.9 0.528 
ONE 0.648 304.4 0.0 
3-18 0.791 116.2 0.560 











































0.705 161.9 313.9 0.3790 
156-0 
4420C.O 44314.0 0:%6 
6.90 
44210.0 44314.0 0.311 
0;iSi 165.8 307.7 0.3680 
158-6 
0.677 170.1 302.0 0-3560 
6.61 
44220.0 44314.0 0.302 
6.44 






0.666 175.0 296.7 0.3440 
162.5 








7 . 8 8  
0.471 
10.05 






0.657 187.2 288.6 0.3230 
Ih4.9 
0;669 195.4 286.6 0.3160 
165.3 
0.711 205.8 286.9 0.3130 
165.0 
ARRIVAL DATE = 2444316.0 
44160.0 44316.0 0.429 352.2 -35.1 -15-39 0.825 71.3 0.442 0.755 152.2 341.2 0.4220 
9.08 23.00 32.08 TWO 0.667 311.0 0.0 121.0 
112 
21.80 1.828 84.3 279.5 52.8 0.848 
1979 
EART H-MERCURY 
DEPART ARRIVE SPEED R A OECL 
O V 1  0 V 2  OVT 
I 1 V 1 PSI 1 ECCEN 
LEG C O I S T  RAS OECLS 
12.13 0.800 74.7 0.440 
ONF 0.667 311.0 0.0 
6. i7  0.787 76.8 0.441 
ONE 0.667 311.0 0.0 
4.59 0.772 79.4 0.444 
ONE 0.667 311.0 0.0 
3-61 0.759 82.5 0-448 
ONE 0.667 311.0 0.0 
ONE 0.667 311.0 0.0 
2.71 0.739 91.5 0.464 
ONE 0.667 311.0 0.0 
2.51 0.741 97.9 0-476  
ONE 0.667 311.0 0.0 
2.41 0.763 105.9 0.495 
CNE 0.667 311-0 0.0 
2.39 0.819 115.4 0.528 
ONE 0.667 311.0 0.0 
ARRIVAL 
3.05 0.746 116.5 0.455 
SHA THE11 THETZ PERIH 
LAHDA 
0.727 158.4 326.9 0.4070 










0.376 341.4 1 9 - 8  
7.93 18.39 26.32 






































0.713 162.0 320.7 0.3990 
150.8 
0.700 166.1 ‘14.7 0.3890 
153.5 
0.688 170.6 309.1 0.3800 
155.7 
0.678 175.8 304.1 0.3700 
157.5 
0.672 181-8 300.0 0.3610 
159.0 
0.674 188.9 296.9 0.3530 
160 -0 
0.689 197.7 295.6 0.3480 
160.4 
0.734 209.0 296.7 0.3470 
159.8 
DATE = 2444318.0 
6.92 19.04 25.96 
0.304 355.7 l C - 7  
6.48 20.25 26.73 
0.289 357.7 9.3 
6.19 21.41 27.60 
0.279 357.2 7.7 
6.02 22.49 28 -51  
C.281 354.0 5.2 
6.06 23.49 29.55 
6.45 24.42 30.88 
0.355 342.9 -1.9 
7.49 25.33 32-82 
0.452 338.4 -4.9 
9.61 26.33 35.95 












0.360 347.7 -20.4 
7.58 17.00 24.58 
0.421 36C.C -37.6 
9.04 23.89 32.93 
0.426 333.8 2 8 - 5  
9.01 18.36 27.37 
0.311 350.3 1 3 . 4  
6.61 16.91 23-52 
C.285 355.5 9.6 
6.13 18.03 24.16 
0.269 357.2 7.7 
0.260 356.0 5.7 
5.69 20.02 25.70 
0.263 352.1 2.8 



































0 - 4 2 2  
0.760 152.0 347.2 0.4340 
122.9 
0.746 155.1 340.5 0.4290 
117.8 
0.733 158.4 333.3 0.4230 
133.3 
0.720 162.2 327.2 0.4160 
145 -0 













12.88 1.eo6 86.2 271.4 
24.42 1.799 84.2 287-5 
-11.92 1.793 82.1 281.4 
0.65 1.786 80.4 282.5 
3.29 1.779 78.8 286.2 
4.47 1.773 77.3 289.4 
5.18 1.768 75.9 292.0 
5.68 1.766 74.7 294.0 
6.07 1.768 73.7 295-4 
b.39 1.778 73.0 295-9 












2.86 0.771 83-6 0.426 0.697 171.2 316.1 C.4000 
ONE 0.689 317.4 0.0 150.0 
2.31 0.762 87.4 0.431 0.689 176.6 311.4 0 . 3 5 2 0  
ONE 0.689 317.4 0.0 152.0 
1.99 0.757 92.3 0.438 0.685 183.0 307.6 0.3850 
5.74 20.et 26.60 
0.787 146.3 -0.7 
ONE 0.689 317.4 0.0 
1.50 0.762 98.4 0.449 
ONE 0.689 317.4 0.0 
1.69 0.785 105.9 0.467 
ONE 0.6P9 317.4 0.0 
1.65 0.842 114.8 0,501 
ONE 0.689 317.4 0.0 
ARRIVPL 
-2.49 0 . 8 3 3  72.6 0.419 
TWO 0.714 323.6 0.0 
-4.59 0.823 74.4 0.413 
TU0 0.714 323.6 0.0 
5.91 0.802 78.6 0.407 
ONE 0.714 323.6 0.0 
2.79 0.792 81.2 0-406 
ONE 0.714 323.6 0.0 
153.6 
0.688 190.6 305.0 0.3790 
154.6 
6;706 200.0 304.2 0.3760 
154.9 
0.755 211.9 306.0 0.3770 
9.29 23.17 32.46 154.0 































0.339 345.C -12.7 
7.16 14.33 21.49 
0.326 352.7 -15.4 
6.90 15.8t 22.76 
0.297 350.2 13.0 
6.33 15-06 21.39 
0.269 355.9 7 - 1  
5.83 16.17 22.00 
0.763 151.8 353.1 0.4430 
118.5 
0.751 155.0 346.3 0.4410 
122.4 
0.726 162.4 333.6 0.4310 
138.5 























1.86 0.782 84.4 0.407 
ONE 0.714 323.6 0.0 
1.43  0.774 88.2 0.411 
ONE 0.714 323.6 0.0 
1.19 0.772 93.0 0.417 
... 
0.706 171.7 322.8 0.4180 
143.7 
0.698 177.4 ?18.3 0.4120 
145.9 
0.696 184.1 314.9 0.4C60 
ONE 0.714 323.6 0.0 
1.05 0.779 98.8 0.427 
ONE 0.714 323.6 0.0 
0.96 0.804 105.9 0.445 
ONE 0.714 323.6 0.0 
0.91 0.860 114.3 0.481 
ONE 0.714 323.6 0.0 
ARRIVAL 
-0.38 0.836 73.0 0.412 
TU0 0.740 329.6 0.0 
-0.58 0.827 74.9 0.404 
TWO 0.740 329-6 0.0 
-1.36 0.818 76.9 0.398 
TWO 0.740 329.6 0.0 
3.55 0.808 79-2 0.394 
ONE 0.740 329.6 0.0 
0.77 0.799 81.9 0.392 
ONE 0.740 329.6 0.0 
0.44 0.790 85.0 0.392 
ONE 0.740 329.6 0.0 
0.32 0.785 88.8 0.394 
ONE 0.740 329.6 0.0 
0.25 0.784 93.4 0.399 
ONE 0-740 329.6 0.0 
0.21 0.793 99.1 0.409 
ONE 0.740 329-6 0.0 
0.19 0.818 105.9 0.428 
147.6 
0.701 192.2 312.8 0.4020 
148.6 
0.721 202.1 312.5 0.4000 
148 - 7  
0.773 214.6 314.7 0.4020 
147.6 
DATE = 2444322.0 
0.766 151.7 358.9 0.451D 
111.4 
0.754 154.9 352.1 0.4490 
117-6 
0.742 158.5 345.7 0.4470 
122.6 
0.731 162.5 339.7 0.4430 
130.5 
0.721 167.1 334.2 0.4380 
133.1 
0.712 172.2 329.2 0.433D 
136.3 
0.706 178.2 325.1 0.4280 
138.9 
0.705 185.2 321.9 0.4230 
146.8 
O . $ l l  193.6 320.1 OC/i20D 
142.0 
0 -733  204.0 320.3 Or6190 
0.274 344.4 -3.5 
5.S3 19.21 25 -14  
C.331 318.6 -6.6 
6.99 19-79 26.78 
0.428 334.6 - 8 . 7  











44260.0 44322.0 0.420 333.5 -10.6 0.18 0.873 113.9 0.465 0.788 216.7 322.8 0.4220 1.154A 
6.84 17-62 24.45 ONE 0-740 329.6 0.0 142.0 
8.87 18.16 27.02 ONE 0.740 329.6 0.0 140.5 
ARRIVAL DATE = 2444324.0 
44160.0 44324.0 0.327 342.1 -5.0 0.99 0.838 73.2 0.407 0.768 151.5 364.5 0.456 1.080 
6.92 11.71 18.63 T U 0  0.767 335.4 0.0 102.5 
0.331 343.3 -8 .1 
6.99 12.71 19.71 
0.311 349.1 -6.3 
6.60 13.32 19.92 
0.291 354.7 -6.4 
6.24 14.16 20.40 
0.277 352.5 7.9 
5.98 13-68 19.66 
0.254 357.7 1.6 
5.59 14.84 20.43 
0.240 357.9 0-7 
5.35 15.54 20-88 
0.232 355.2 -0.9 
5.23 16.14 21C37 
0.238 345.8 -3.5 
5.32 16.68 22.00 
0.265 343.1 -6.5 
5.78 17.16 22.93 












































6.15 1.756 91.3 259.2 
5.72 1.730 89.4 266.8 
24.0 0.462 
21.8 0.470 44170.0 44324.0 0.30t 347.1 -1.6 1.38 0.830 75.2 0.397 0.757 154.8 357.8 0.4560 1.057 
6.51 11.93 18-44 TWO 0.767 335.4 0.0 109.8 
113 
1979 
E PRT H-WERCU RY 
DEPART A R R I V E  S P E E D  R A OECL 1 1 V 1 P S I  1 
DW1 OVZ OVT ,LEG COIST RAS 
44180.0 44324.0 0.286 350.5 3.2 2.39 0.821 77.3 
6.15 12.12 1 8 - 2 1  TWO 0.767 335.4 
44190.0 44324.0 0.308 343.8 22.7 10.14 0-813 79.7 
6.55 12.35 18.90 TWO 0.767 335.4 
44200.0 44324.0 0.255 3.6 -13.5 -4.37 0.804 82.4 
5.60 15-10 20.70 ONE 0.767 335.4 





















SMA THE11 THETZ P E R I H  APHEL 
LAW08 
0.746 158.5 351.5 0.4550 1.036 
116.5 
0.735 162.6 345.7 0.4520 1.018 
122.5 
0.726 167.3 340.2 0.4490 1.003 
121.7 
0.718 172.6 335.4 0.4450 0.991 
127.4 
0.713 178-8 331.5 0.4410 0-985 
130.9 
0 -712  186.1 328.6 0.4370 0-987A 
133.3 
0.720 194.8 327.1 0.4350 1.005A 
134.5 
0.743 205.4 327.5 0.4350 1.0516 
134.5 


























21.3 0 -604  
20.7 0.620 
5.23 14-61 19.85 ONE 0.767 335.4 
44220.0 44324.0 0.224 356.0 -6.3 -1.17 0.793 89.3 
5.10 14.85 19.96 ONE 0.767 335-4 
44230.0 44324.0 0.231 349.7 -7.7 -0.89 0.793 93.8 
5.20 15.17 20.37 ONE 0.767 335.4 
44240.0 44324.0 0.259 342.4 -9.9 -0.13 0.803 99.3 
5.67 15.49 21.16 ONE 0.767 335.4 
44250.0 44324.0 0.317 336.4 -11.6 -0.64 0.829 105.9 
6.73 15.83 22.56 ONE 0.767 335.4 
44260.0 44324.0 0.413 332.8 -12.4 -0.58 0-883 113-5 
8.72 16.29 25.01 ONE 0.767 335.4 
6;799 218.4 330.3 0.4370 1-16OA 
132.8 
ARRIVAL DATE = 2444326.0 
1.97 0.840 73.3 0.404 0.769 151.4 370.0 0.458 











0.327 341.3 -2.7 

















































































13.0 0 -441  
-4.3 0 -444 
41.4 0-579 
32.7 0.549 




























2.56 0.832 75.4 0.393 0.759 154.7 363.4 0.460 
TWO 0.795 341.2 0.0 100.4 
3.83 0.824 77.6 0.385 0.748 158.4 357.2 0.4600 
TWO 0.795 341.2 0.0 107.5 
8.09 0.816 80.0 0.318 0.738 162.6 351.4 0.4590 
TWO 0.795 341.2 0.0 113.9 
-6.14 0.802 85.8 0.372 0.722 172.9 341.3 0.4540 
-3.33 0.799 89.6 0.312 0.718 179.3 337.6 0.4510 
-2.33 0.800 94.0 0.376 0.718 186.8 334.9 0.4480 
-1.84 0.811 99.4 0.385 0.727 195.7 333.7 0.4470 
-1.56 0.837 105.8 0.404 0-750 206.5 334.3 0.4470 
-1.39 0.890 113.2 0.443 0.806 219.5 337.1 0.4490 
ONE 0.795 341.2 0.0 116.7 
ONE 0.795 341.2 0.0 121.8 
ONE 0.795 341-2 0.0 124-8 
ONE 0.795 341-2 0.0 126.3 
ONE 0.795 341.2 0.0 126.3 
ONE 0.795 341.2 0.0 124.5 
ARRIVPL OATE = 2444328.0 
2.72 0.840 73.2 0.404 0.770 151.2 375.4 0.459 
TWO 0.824 346.8 0.0 82.6 
5.60 14.25 19-85 
0.313 336.2 -14.2 
6.65 14.46 21-11 
0.407 332.6 -14.3 























0.329 340.8 -0.9 
6.96 11-07 18.03 
0.306 345.3 3.3 
6.52 10.75 17.27 
0.287 347.9 9.0 
6.16 10.54 16.70 
3.37 0.833 75.4 0.392 0.760 154.5 368.8 0.462 
TWO 0.824 346.8 0.0 90.3 
4.60 0.826 77.6 0.382 0.750 158-2 362.6 0.463 
TWO 0.824 346.8 0.0 97.5 
7.66 O.fl18 80.1 0.374 0.740 162.5 356.9 0.4630 0.283 346.6 18.6 
6.08 10.51 16.59 

































































































9.51 16.46 25.97 
0.356 16.2 -41.5 
7.49 20.70 28.19 
0.238 3.0 -24 -6  
5.32 14.66 19.98 
0.230 35; !.9 -19.6 
5.19 13.70 18.90 
0.254 343.6 -18.0 
5.59 13.47 19.06 
0.310 336.7 -17.1 
6.60 13.52 20.11 
0.402 333.0 -16.1 
8.48 13.83 22.32 











0.334 340.5 0.4 
7.06 11.36 18.42 
0.310 344.9 4.8 
6.58 10.80 17.39 
0.290 347.6 10.3 
3.33 0.841 72.9 0.407 0.771 150.9 380.7 0.457 
TWO 0.853 352.3 0.0 72.6 
3.96 0.834 75.2 0.393 0.760 154.2 374.1 0.462 
TWO 0.853 352.3 0.0 80.1 
5.10 0.827 77.5 0.381 0.751 158.0 367.9 0 -464  
TWO 0.853 352.3 0.0 87.1 











6.21 10.35 16.60 
0.281 347.0 18.4 
6.05 10.20 16.24 TWO 0.853 352.3 0.0 93.7 
0.329 338.3 33.1 
6.96 11.63 18.59 
0.300 11.5 -38.5 
6.40 17.61 24.01 
C.244 357.2 -27.8 
5.42 14.14 19.56 
14.73 0.813 82.9 0.365 0.733 167.3 357.4 0.4650 
-13.62 0.806 89.7 0.360 0.724 179.5 348.6 0.4630 
-7.15 0.809 94.1 0.363 0.725 1R7.3 346.4 0.4620 
TWO 0.853 352.3 0.0 98.2 
ONE 0.853 352.3 0.0 101.7 
ONE 0.853 352.3 0.0 106.2 
-4.94 0.820 99.3 0.371 0.734 196.5 345.4 0.4620 
-3.86 0.845 105.4 0.391 0.758 207.4 346.2 0.4020 
-3.26 0.894 112.4 0.429 0.811 220.2 348.9 0.4630 
ONE 0.853 352.3 0.0 108.4 
ONE 0.853 352.3 0.0 108.5 
ONE 0.853 352.3 0.0 106.5 
C.398 333.8 -18.1 
8.39 13.24 21.62 




0.341 340.3 1.5 
7 . 2 0  12-01 19.22 
0.316 344.8 5.9 
6.69 11.22 17.91 
0.294 347.6 11.1 
3.84 0.841 72.5 0.412 0.770 150.6 385.9 0.453 
TWO 0.882 357.9 0.0 63.3 
4.44 0.834 74.9 0.396 0.760 153.9 379.3 0.459 
TWO 0.882 357.9 0.0 70.2 




6.29 10.61 16.90 TWO 0.882 357.9 0.0 76.9 
1979 
E A R 1  H-HERW RY 
DEPART A R R I V E  SPEED R A OECL I 1 V 1 P S I  1 ECCEN S U A  T H E T l  THE12 P E R l H  APHEL I 2 V 2 P S I  2 R A DECL SPEED 









0.281 347-6 18.2 7.35 
6.06 10.24 16.29 TWO 
C.300 342.2 29.2 11.87 
6.39 10.69 17.08 TWO 
0.542 326.3 43.0 31.85 
11.74 20.72 32.46 TWO 
0.541 21.3 -49.5 -32.01 
11.72 29.10 40.83 ONE 
0.285 4.5 -37.5 -11.85 
6.11 16.09 22-21 ONE 
0.269 345.5 -29.0 -7.32 
5.84 13.72 19.56 ONE 
0.311 340-2 -23.8 -5.41 
6.61 13.02 19.63 ONE 
0.394 335.3 -20.2 -4-40 
8.31 13.05 21.36 ONE 
0.820 79.9 0.373 
0.882 357.9 0.0 
0.814 82.8 0.365 
0.882 357.9 0.0 
0.810 86.1 0.359 
0.882 357.9 0.0 
0.808 89.5 0.358 
0.882 357.9 0.0 
0.810 93.9 0.360 
0.882 357.9 0.0 
0.821 99.1 0.368 
0.882 357.9 0.0 
0.846 105.1 0.387 
0.882 357.9 0.0 
0.892 112.0 0.424 
0.882 357.9 0.0 
ARRIVAL 
0.742 162.0 367.5 














































1.018 -0.39 1.714 
1.002 -5.19 1.710 
0.990 -25-46 1.707 
0.985 38.12 1.705 
0.988A 17.68 1.706 
1.006A 12.86 1.711 
1.052A 10-65 1.723 
1.1526 9.32 1.747 
92.0 261.1 -1.6 0.411 
90.7 266.1 -21.2 0.427 
89.7 272.9 -72.1 0.771 
88.2 329.6 85.9 1.055 
87.8 281.9 57.6 0.613 
87.5 281.5 45.7 0.532 
87.6 280.2 38.8 0.508 
88.2 277.0 33.7 0.509 
0.728 172.9 358.9 




0.727 187.0 351.5 
0.736 196.3 350.7 
0.758 207.2 351.4 















0.351 340.3 2.3 4.29 0.840 71.9 0.420 
7.40 12.55 20.39 TClO 0-912 3.4 0.0 
0.324 344.5 6.6 4.82 0.833 74.4 0.402 
6.85 11.57 18.82 TWO 0.912 3.4 0.0 
0.300 347.9 11.7 5.71 0.827 76.9 0.387 
6.40 11.17 17.57 TWO 0.912 3.4 0.0 
0.770 150.3 391.1 
0.760 153.5 384.4 
0.750 157.2 378.2 
0.742 161.6 372.6 
0.734 166.6 ?67.6 













































37 -2  0.517 
. ....
0.284 348.5 lei0 7.28 0.820 79.6 0.375 
6.11 lO.tl 16.72 TWO 0.912 3.4 0.0 
0.288 344.7 27.0 10.48 0.814 82.5 0.366 
6.19 10.61 16.80 TWO 0-912 3.4 0.0 


































































0.727 156.5 356.0 
0.735 195.7 355.5 
0.757 206.5 356.2 
































D A T E  = 2444336.0 
0.769 149.9 396.2 
0.759 153.0 389.5 
0.750 156.7 383.2 
47.3 
52.9 











C.364 34C.5 2.9 
7.66 14.25 21.91 
0.334 345.2 7.2 
7.06 13-02 20.08 
0.308 348.5 12.0 
6.56 12.03 18.58 
0.289 349.5 17.8 
6.20 11.29 17.49 
C.285 347.0 25.4 
6.12 10.99 17.11 
0.325 338.8 35.4 
6.88 12.19 19.06 
C.597 327.1 44.1 
13.11 23.95 37.06 
0.355 5.7 -43.3 
7.49 18-56 26.04 
0.332 348.e -33.1 
7.01 14.86 21.86 
C.391 340.3 -25.6 















































































1.099 3.65 1.731 100.7 235.1 1 1 - 4  0.550 
1.070 2.68 1.727 98.5 241.3 9.1 0.508 
1.045 1.45 1.722 
1.023 -0.28 1.717 
1.005 -3.11 1.713 
0.992 -9.01 1.710 
0.985 -30.19 1.708 
1.002A 21.77 1.713 
1.0436 14.82 1.724 
1.1326 11.69 1.745 
96.5 247.3 5.2 0.47% 
94.8 252.9 -1.1 0.448 
93.4 257.9 -12.2 0.437 
92.2 261.5 -34.0 0.479 
91.6 248.3 -77.2 0.881 
89.9 268.7 65.7 0.697 
90.2 269.9 50.6 0.571 
90.8 268.0 40.9 0.540 
. . . 
0.741 161.0 377.5 
0.734 166.0 372.5 
64.0 
69.5 
0.728 171.8 368.4 
75.6 
0.725 178.6 366.0 
0.734 194.8 359.8 
0.754 205.5 360.5 





DATE = 2444338.0 










0.379 340-7 3.3 
7.99 15.78 23.77 
0.347 345.7 7.5 
7.32 14.34 21.66 
0.319 349.2 12.2 
























3-52 1.737 102.4 234.0 
2.53 1.732 100.1 239.6 
1.33 1.727 98.0 245.1 
-0.25 1.723 96.2 250.2 
-2.61 1.719 94.7 254.8 
-6.83 1.716 93.5 258.3 
-17.29 1.714 92.7 257.2 
33.38 1.718 90.9 241.2 
18.75 1.128 91.2 263.7 














0.757 152.6 394.6 



























0.740 160.4 382.4 




7 ) - 7  
0.726 170.9 373.1 
0.723 177.6 370.1 
. 
0.731 193.5 363.5 
0.750 204.1 364.5 
0.790 216.1 366.5 
83.3 
79 -2 
8.35 15.11 23.46 ONE 0-970 14.5 0.0 
ARRIVAL 
0.398 341.1 3.5 5.42 0-836 68.8 0.459 
8.39 17.58 25.97 TWO 0.999 20.1 0.0 
0.363 346.3 7.7 5.72 0-829 71.7 0.434 
7.64 15.92 23.56 TWO 0.999 20.1 0.0 
0.332 350.2 12.2 6.26 0.822 74.6 0.414 
7.01 14.55 21.56 THO 0.999 20.1 0.0 
75.7 
D A T E  = 2444340.0 
0.765 149.2 406.7 
0.756 152.1 395.7 
0.746 155.5 393.2 
0.738 159.6 387.3 











1.117 3.42 1.745 104.3 233.7 8.8 0.664 
1.084 2.42 1.741 101.7 238.9 6.8 0.607 
1.055 1.24 1.736 99.6 243.8 3.8 0.560 
1.031 -0.23 1.731 07-7 248.5 -0.7 0.523 
1.010 -2.27 1.727 96.1 252.1 -1.9 0.497 
_
C.306 352.2 17.2 7.15 0.816 77.6 0.397 
6.52 13.45 19.97 TWO 0.999 20.1 0.0 
0.290 351.5 23.1 8.66 0.810 80.7 0 - 3 8 4  
6.22 12.71 18.93 TWO 0.999 20.1 0.0 
1979 
E  LRTH-MERW RY 
DEPART ARRIVE S P E E D  R A O E C L  I 1 V 1 PSI 1 E C C E N  S M A  THE11 THE12 PERIH 
O V 1  UV2 OVT LEG C O I S T  RAS OECLS LAMOA 
APHEL I 2 V 2 PSI  2 R A OECL S P E E D  
0.995 -5.52 1.724 94.8 256.0 -19.6 0.493 





0.293 346.8 30.2 11.41 0.805 84.1 0.374 0.724 169.9 377.7 0.454 
0.349 337.4 38.3 17.43 0.802 87.9 0.368 0.721 176.4 374.4 0.456 
C.441 7.8 -44.4 -21.76 0.830 102.8 0 .384  0.744 202.4 368.0 0.458 
0.411 35C.3 - 3 3 . 3  -13.02 0.867 109.5 0.414 0.781 214.2 370.0 0.457 
6.28 12.59 18.87 TWO 0.999 20.1 0.0 58.1 
7.35 14.39 21.75 TWO 0.999 20.1 0.0 65.3 
9.36 21.87 31.22 ONE 0.999 20.1 0.0 76.9 










25.74 1.735 92.2 252.3 
16.52 1.753 92.9 259.9 
68.3 0.810 
50.6 0.644 
ARRIVAL O A T E  = 2444342.0 
0.420 341.5 3.6 5.76 0.834 67 -3  0.479 0 .763  149.0 412.2 0.398 
0.382 346.5 7.7 5.97 0.827 70.4 0.451 0.754 151.6 404.9 0.414 
0.348 351.2 12.1 6.40 0.820 73.5 0.428 0.744 154.8 398.3 0.426 
8 - 8 9  19-64 28.52 TkO 1.027 25.9 0.0 29.3 
8.04 17.75 25.79 TWO 1.027 25.9 0.0 33.5 










3.37 1.757 106.3 234.2 
2.33 1.752 103.6 238.9 
1.18 1.747 101.2 243.4 
-0.21 1.743 99.2 247.7 


















353-7 16.9 7.13 0-813 76.5 0.409 0.735 158.8 392.2 0.435 
14.e5 21.65 TWO 1.027 25.9 0.0 41.9 
353.8 22.2 8.33 0.807 79 -7  0.394 0.728 163.4 386.9 0.441 
13.55 20-31 TWO 1.027 25.9 0.0 46.1 
35C.4 28.3 10.41 0.802 83.2 0.383 0.721 168.8 382.3 0.445 
13.51 19.75 TWO 1.027 25.9 0.0 50.7 
342.7 35.2 14.44 0.799 87.1 0.375 0.717 175.1 318.7 0.448 
14.19 20.93 TWO 1.027 25.9 0.0 56.7 
332.8 42.3 24.46 0.799 91.5 0.373 0.717 182.6 376.5 0.45C 
18.91 28.24 TWO 1.027 25.9 0.0 66.6 
358.9 -38.3 -18.11 0.857 108.6 0.414 0.770 211.9 373.2 0 . 4 5 1  
20.15 29.67 ONE 1.027 25.9 0.0 69.3 
ARRIVAL OATE = 2444344.0 
-4.66 1.735 96.1 254.8 -15.5 0.525 
-9.23 1.733 95.1 256.4 -30.3 0.548 









21.26 1.760 93.8 254.2 57.9 0.751 
44160.0 44344.0 0.447 341.8 3 - 5  6.11 0.831 65-5  0.502 
9.49 21.58 31.47 TWO 1.056 31.7 0.0 
0.761 148.8 417.9 0.379 
24 -4 
3.34 1.771 108.6 235.2 6.9 0.814 
2.27 1.766 105.6 239.6 5.2 0.741 
1.12 1.761 103.0 243.8 2.8 0.680 
-0.19 1.757 100.9 247.8 -0.5 0.629 
-1.83 1.753 99.0 251.4 -5.4 0.590 
-4.06 1.749 97.5 254.4 -12.5 0.566 
-7.51 1.747 96.4 256.3 -23.5 0.568 
44170.0 





























































































































0 .414  
0 .o 
0 .751  151.1 410.4 0.357 
0 - 7 4 2  154.2 403.5 0.411 
28.3 
32.2 






0.733 157.9 397.2 0.422 
0 -725  162.3 391.7 0.430 
0.718 167.6 386.9 0.436 
0.714 173.7 383.1 0.439 
0.713 180.9 380.4 0.442 
0.759 209.3 375.9 0.444 
0.9846 -14.08 1.746 95.6 255.2 4 1 . 4  0.639 
1.073A 30.11 1.770 94.6 239.8 67.7 0.957 
ARRIVAL OATE = 2444346.0 
6.46 0.829 63.3 0.530 0.759 148.7 429.9 0.357 
TWO 1.083 37.8 0.0 19.8 
6.45 0 -821  67.0 0.495 0.749 150.8 416.0 0.378 















44160.0 44346.C 0.478 342.2 3 . 3  
10.21 24.64 34.86 
44170.0 44346.0 0.431 348.4 7.4 
9.12 22.20 31.32 
44180.0 44346.0 0.389 358.5 11.5 
8 . 2 0  20.15 28.35 
44190.0 44346.0 C.353 357.1 15.9 
7.44 18.45 25.88 
44200.0 44346.0 0.323 358.8 20.5 
6 .83  17.10 23.93 
44210.0 44346.0 0.302 357-7 25.4 
6 .44  16.16 22.60 
44220.0 44346.0 0.298 352.8 30 .6  
6.37 15.81 22.18 
44230.0 44346.C 0.329 344.4 35 .9  
6.95 16.65 23.60 
44240.0 44346.0 0.444 335.6 41.4 
9.43 21.12 30.54 
1.161 3.36 1.789 111.1 236.6 6 .2  0.904 
1.119 2.24 1.784 107.8 240.9 4.6 0.821 
1 .083 1.09 1 .779  105.0 244.9 2.5 0.752 
1.052 - 0 . 1 8  1.774 102.7 248.6 -0.5 0.694 
1.026 -1 .69  1.770 100.7 252.0 -4.5 0.648 
1.005 -3.61 1.766 99.0 254.9 -10.3 0.616 
0.991 -6.36 1.763 97 -7  256.9 -18.7 0.604 
0.984 -10.93 1.762 96.8 257.2 -31.6 0.632 






























0 -739  153.5 408.9 0.355 
0.730 157.0 402.4 0.4C7 
0.721 161.2 396.6 0.417 
0.714 166.2 391.6 0.424 








o.Tos 179.0 384.5 
40.9 
59.1 
0.711 187.1 383.0 
DATE = 2444348.0 
44160.0 44348.0 0.515 342.5 2.9 
11.09 27.67 38.76 
44170.0 44348.0 0.462 349.1 7.0 
9.84 24.89 34.73 
44180.0 44348.0 C.416 354.6 11.1 
8.79 22.54 31.33 
44190.0 44348.0 0.375 35E.8 15.3 
7.90 20.59 28.49 
44200.0 44348.0 0.341 1.3 19.6 
7.19 19.01 26.20 
44210.0 44348.0 0.314 1.2 24.1 
6.66 17.83 24.49 
44220.0 44348.0 0.300 357.8 28.8 
6.40 17.16 23 -56  
44230.0 44348.0 0 .311 350.6 3 3 . 3  











































































































































3.41 1.810 114.0 238.5 5.6 1.006 
2.23 l .@C4 110.4 242-6  4.1 0.912 
1.06 1.759 107.3 246.5 2.2 0.833 
-0.18 1.754 104.7 250.0 -0.4 0.766 
-1.58 1.750 102.4 253.3 -3.9 0.713 
-3.28 1.786 100.6 256.0 -8.6 0.673 
-5.55 1.783 99.2 258.2 -15.2 0.650 
-8.95 1.781 98.1 259.1 -24.8 0.655 
44240.0 44348.0 0.371 341-4 37.8 
7.82 19.32 27.14 
44250.0 44348.0 0.568 336.3 4 3 - 1  
12.39 27.80 40.20 
0.986A -15.05 1.782 97.5 257.2 -39.3 0.723 
1.003A -29.97 1.787 47.6 240.0 -61.1 1.011 
ARRIVAL OATE = 2444350.0 
44160.0 44350.0 0.558 342.7 2.4 
12.15 31.12 43.27 TWO 1.138 50.5 0.0 11.4 
7.23 0.823 57.8 0.599 0.754 149.4 437.2 0.302 1.205 3.51 1 .834 117.3 240.7 5.1 1.123 
116 
1979 











SPEED R A DECL 
D V 1  DV2 DVT 
0.500 345.7 6.5 
10.72 27.54 38.66 
0.448 355.7 10.6 
9.50 25.26 34.76 
0.402 C.5 14.6 
8.48 23.C1 31.49 
0.362 3.7 18.8 
7.64 21.17 28.80 
0.330 4.7 22.9 
6.98 19.14 26.71 - .  
0.308 2.6 27.1 
6.55 18-78 25.33 
0.305 356.8 31.1 
6.48 18.4t  24.94 
0.334 348.2 34 -7  
7.06 19.27 26.34 
0.434 340.1 38.7 
9.19 22.S8 32.17 
I 1  v 1  
LEG C O I S T  
6.95 0.815 
TU0 1.138 





















50.5  0.0 
69.9 0.488 













SI44 T H E T l  THE12  P E R I H  
LAMOA 
0.743 150.6 428.5  0.3W 
0.732 152.6 420.6 0.352 
0.723 155.4 413.5 0.370 
0 -714  159-1 407.1 0.383 
0.706 163.5 401.5 0.394 
0.700 168.8 396.8 0.401 
0.696 175.1 393.1 0.406 









0.70s 191.1 189.4  0.410 
51.4 










2.26 1.828 113.2 244.8 3.7 1.016 
1.05 1.E23 109.8 248.6 2.0 0.925 
-0.17 1 . P l 8  106.9 252.0 -0.4 0.849 
-1.50 1 . 8 1 3  104.5 255.1 -3.3 0.786 
-3.03 1.8C9 102.4 257.8 -7.3 0.138 
-4.95 1.E05 100.8 260.0 -12.5 0.705 
-7.61 1.803 99.6 261.4 -19.8 0.694 
-11.81 l - @ C 4  98.8 261.1 -30.4 0.722 
-20.04 1.807 98.5 255.9 -46.3 0.848 
1980 
EARTH-MERCURY 
DEPART A R R I V E  S P E E D  R A OECL 
DV1 OV2 DVT 
I 1 V 1 P S I  1 ECCEN SMA T H E T l  THET2 
LEG COIST RAS DECLS LAMOA 














































I 2 V 2 P S I  2 R A DECL SPEED 
.12.79 2.022 73.5 252.0 -24.6 1.032 
ARRIVAL OATE = 2444656.0 
16.94 0.780 64.9 0.552 
ONE 0.638 265.8 0.0 
12.11 0.761 66.2 0.558 
ONE 0.638 265.8 0.0 
9.60 0.739 67.9 0.566 
ONE 0-638 265.8 0.0 
8.14 0.715 69.9 0.577 
ONE 0.638 265.8 0.0 
7.25 0.688 72.5 0.589 
ONE 0.638 265.8 0.0 
6.71 0.659 76.1 0.604 
ONE 0.638 265.8 0.0 
6.43 0.630 81.0 0.621 
ONE 0.638 265.8 0.0 
6.36 0.605 81.9 0.640 
ONE 0.638 265.8 0.0 
6.49 0.592 97.7 0.663 
ONE 0.638 265.8 0.0 
6.84 0.610 110.7 0.691 
ONE 0.638 265.8 0.0 
0.721 154.9 312.5 
152.0 
0.703 157.5 305.7 
161.5 
0.684 160.4 298.8 
167.3 
0.666 163.5 292.1 
17 1.5 
0-647 166.8 285.5 
174.6 
0.630 170.4 279.1 
176.9 
0.614 174.4 273.0 
177.5 
0.601 178.8 267.4 
176.1 
0.595 184.0 262.4 
174.3 
0.602 190.1 258.4 
172.6 
44510.0 44656.0 0.517 
11.13 
44520.0 44656.0 0.478 
10.20 
44530.0 44656.0 0.456 
9.70 
44540.0 44656.0 0.441 
9.35 
44550.0 44656.0 0.429 
9.08 
44560.0 44656.0 0.420 
8.87 
44570.0 44656.0 0.415 
8.78 
44580.0 44656.0 0.421 
8.89 
44590.0 44656.0 0.444 
9.43 




















































ARRIVAL D A T E  = 2444658.0 
0.729 154.3 320.3 
138.7 
0.712 157.1 313.8 
154.3 
0.695 160.0 307.1 
162.2 
0.677 163.2 300.5 
166.9 
0.660 166.8 294.1 
170.1 
0.644 170.6 288.0 
172.5 
0.630 174.9 282.2 
174.1 
0.620 179.8 277.0 
174.8 
0.616 185.5 272.6 
174.6 
0.626 192.5 269.5 
173.8 
0.672 201.5 268.4 
172.9 
44510.0 44658.0 0.563 
12.28 
44520.0 44658.0 0.470 
310.8 16.0 24.95 0.790 66.7 0.524 
29.28 41.55 ONE 0.645 214.5 0.0 
322.9 9.9 14.93 0.773 68.2 0.527 
1.111 -20.42 1.984 76.6 260.9 -39.4 1.061 
1.087 -9.89 1.976 74.4 257.9 -19.9 0.962 
10.01 26.36 36.36 
44530.0 44658.0 0.433 331.0 7.2 
ONE 0.645 274.5 0.0 





































337.C 6.2 8.62 0.733 72.2 0.540 
28.50 37.18 ONE 0.645 274.5 0.0 
341.4 6.0 7.35 0.710 74.9 0.549 
30.16 38.48 ONE 0.645 274.5 0.0 
6.58 0.686 78.4 0.560 
ONE 0.645 274.5 0.0 
8.32 
44560.0 44658.0 0.382 
8.06 
44570.0 44658.0 0.376 
7.91 
44580.0 44658.0 0.379 
7.98 
44590.0 44658.0 0.402 
8.48 
*4600.0 44658.0 0.460 
9.78 







ONE 0.645 274.5 0.0 
6.12 0.664 83.2 0.574 
ONE 0.445 274.5 0.0 
5.88 0.645 89.7 0.590 
ONE 0.645 274.5 0.0 
5.84 0.639 98.4 0.609 
ONE 0.645 274.5 0.0 
5.99 0.661 109.8 0.634 
ONE 0.645 274.5 0.0 
6.35 0.739 123.2 0.671 
ONE 0.645 274.5 0.0 








ARRIVAL O A T E  = 2444660.0 
20.29 0.783 69.9 0.500 0.720 156.7 321.5 
12.56 0.766 71.8 0.502 0.704 159.8 ?15.1 
ONE 0.658 282.7 0.0 143.7 
44520.0 44660.0 c.493 3ie.3 16.7 
10.56 25.55 36.11 
445”O.O 44660.0 0.419 328.8 11.0 

















































8.86 24.37 33.24 
44540.0 44660.0 0.387 335.6 8.5 
R.15 25.37 33.51 
ONE 0.658 282.7 0.0 
9.24 0.748 74.1 0.507 
ONF 0.658 282.7 0.0 
7.47 0.729 76.9 0.513 
ONE 0.658 282.7 0.0 
6.43 0.710 80.4 0.522 
ONE 0.658 282.7 0.0 
5.79 0.692 85.1 0.532 
ONE 0.658 282.7 0.0 
5.42 0.680 91.2 0.545 
ONE 0.658 282.7 0.0 
5.25 0.680 99.1 0.561 
ONE 0.658 282.7 0.0 
5.24 0.706 109.3 0.584 
ONE 0.658 282.7 0.0 
5.41 0.781 121.2 0.621 
ONE 0.658 282.7 0.0 
ARRI V PL 
15.66 0.777 73.4 0.477 
ONF 0.676 290.5 0.0 
10.13 0.762 75.7 0.479 
ONE 0.676 290.5 0.0 
7.63 0.746 78.6 0.483 
ONE 0.676 290.5 0.0 
6.26 0.730 82.1 0.488 
ONE 0.676 290.5 0.0 
5.44 0.716 86.6 0.496 
ONE 0.676 290.5 0.0 
4.95 0.709 92.4 0.506 
156.1 
0.688 163.2 308.7 
162.0 
0.673 166.9 302.5 
165.4 
0.658 171.0 296.6 
167 -9 
0.646 175.6 291.2 
169 -6 
0.638 181.0 286.4 
170.7 
0.637 187.3 282.6 
171.3 
0.651 195.1 280.3 
171.2 
0.702 205.3 280.4 
170 - 4  
O A T E  = 2444662.0 
. . . . -  . . .  .
44550.0 44660.0 0.366 340.1 7.4 
7.70 26.78 34.48 
44560.0 44660.0 0.350 342.5 6.6 
7.39 28.27 35.65 
44570.0 44660.0 0.342 342.7 
7.21 29.15 
44580.0 44660.0 0.344 340.5 
7.27 31.19 
44590.0 44660.0 0.368 336.0 
7.75 32.59 
44600.0 44660.0 0.426 336.6 
9.02 34.03 












44530.0 44662.0 0.423 325.4 16.3 
8.95 22.48 31.43 
44540.0 44662.0 0.369 333.7 11.3 
7.77 22.51 30.35 
-9.67 1.898 78.2 266.9 -22.1 0.831 
-3.73 1.891 76.3 268.5 
-C.80 1.883 74.4 271.1 
1.03 1.P75 72.6 273.6 
2-34 i . e m  71.0 275.9 
3.38 1.865 69.4 277.7 
4.28 1.866 68.1 279.1 
5.10 1.877 67.0 279.8 
5.91 1.908 66.2 279.4 
-8.2 0.834 








0.684 167.2 310.5 
160.6 
44550.0 44662.0 0.341 338.5 8.8 
7.20 23.11 30.91 
44560.0 44662.0 0,323 34C.8 7.1 
6.84 25.01 31.85 
44570.0 44662.0 0.313 340.5 5.3 
6.65 26.29 32.94 
0.671 171.6 304.9 
163.1 
0.661 176.6 299.8 
164.8 
0.655 182.4 295.5 
166 -0 
0.656 189.3 292.4 
166.6 
0.675 198.0 290.9 
166.6 
0.732 209.2 292.0 
165.7 
44580.0 44662.0 0.316 337.5 2.6 
6.71 27.51 34.22 ONE 0.676 290.5 0.0 
4459C.O 44662.0 0.341 332.5 -1 .0 4.67 0.713 99.4 0.521 
7.20 28.67 35.87 ONE 0.676 290.5 0.0 
44600.0 44662.0 0.402 326.9 -4.9 4.55 0.743 109.0 0.542 
44610.0 44662.0 0.514 322.4 -8.1 
8.47 2 s . e ~  38.29 ONE 0.676 290.5 0.0 
4.58 0.817 119.8 0.579 
11.08 31.1C 42.17 CNE 0.676 290.5 0.0 
ARRIVAL O A T E  = 7444664.0 
44510.0 44664.0 0.475 336.7 -46.3 -20.06 0.812 71.0 0.458 0.748 153.6 344.8 
44530.0 44664.0 C.479 318.8 24.1 22.80 0.787 74.7 0.455 0.720 159.8 329.8 
10.13 26-02 36.16 TWO 0-699 297.8 0.0 118.6 
10.23 22.58 33.20 ONE 0.699 297.8 0.0 135.2 
25.57 1.882 85.2 273.4 
16.62 l .@68 R0.7 272.7 
-5.04 1.861 79.0 270.8 
58.3 0.951 
-38.5 0.848 
-12.3 0.753 44540.0 44664.0 0.360 331.2 1’4.8 11.55 0.773 77.1 0.454 0.707 163.5 324.0 
7.59 20.19 27.78 ONE 0.699 297.8 0.0 150.5 
1980 
EARTH-MERCURY 
DEPART A R R I V E  SPEED R A OECL 1 1 V 1 PSI 1 ECCEN S U A  T H E T l  T H E T Z  P E R I H  APHEL I 2 b 2 PSI 2 R A DECL S P E E D  
OV1 OW2 O V T  LEG C D I S T  RAS OECLS LAUDA 
44550.0 44664.0 0.322 336.8 10.2 7.83 0.760 80.0 0.456 0.694 167.6 318.3 0.3770 1.010 -0.97 1.854 77.2 273.3. -2.3 0.779 
44560.0 44664.0 0.300 335.C 7.5 6.05 0.747 83.5 0.460 0.683 172.3 312.9 O.3C9D 0.996 1.18 1.847 75-6 275.9 2.6 0-817 
6.81 20.55 27.77 ONE 0.699 297.8 0.0 155.4 
6.40 22.C7 28.48 ONE 0.699 297.8 0.0 158.0 
6.20 23.19 29.39 ONE 0.699 297.8 0.0 159.7 
6.27 24.23 30.50 ONE 0.699 297.8 0.0 160.9 
44570.0 44664.0 0.289 338.1 4.8 5.05 0.737 87.9 0.465 0.674 177.6 308.2 0.3600 0.987 2.58 1.842 74.2 278.2 5.3 0.855 
44580.0 44664.0 0.293 334.5 1.4 4.45 0.733 93.5 0.474 0.670 183.9 304.4 0.3530 0.987A 3.61 1.e40 72.9 280.0 7.1 0.890 
44590.0 44664.0 0.321 325.1 -2.6 4.09 0.742 100.5 0.486 0.675 191.5 301.8 0.3470 1.0036 4.44 1.843 71.8 281.2 8.5 0.922 
ONE 0.b99 297.8 0.0 
44600.0 44664.0 3.89 0.773 109.0 0.507 
44610.0 44664.0 
6.79 25.19 31.98 
C.383 323.5 -6.6 
8.07 26.10 34.17 
0.496 315.5 -9.7 
10.64 27.09 37.73 
161-5 
0.697 200.9 301.1 0.3430 
161.3 
0.760 213.0 303.0 0.3440 
160 -0 
D A T E  = 2444666.0 
0.753 153.4 351.2 0.4180 
121.0 
0.739 156.6 344.9 0.4160 
115.7 
0.714 163.8 331.2 0-4C40 
142.5 










ONE 0.699 297.8 0.0 
3.83 0.847 118.8 0.547 
ONE 0.699 297.8 0.0 
ARRIVbL 
-10.18 0.817 71.8 0.444 
TWO 0.724 304.8 0.0 
-22.05 0.806 73.8 0.438 
Tno 0.724 304.8 0.0 
14.36 0 . 7 ~ 3  78.3 0.434 
ONE 0.724 304.8 0.0 
8.14 0.771 81.2 0.434 
ONE 0.724 304.8 0.0 
0.384 333.9 -33.2 
8.10 18.88 26.97 
10.08 26.54 37.02 
0.369 327-4 20.0 
7.78 18.52 26.30 
0.306 335.0 11.8 



















































5.78 0.761 84.7 0.435 0.693 173-1  320.7 0.3910 
ONE 0.724 304.8 0.0 152.5 
4.59 0.754 89.0 0.439 0.686 178.7 316.3 0.3840 
ONE 0.724 304.8 0-0 154.2 
3.90 0.753 94.4 0.446 0.684 185.5 312.9 0.3790 
5.94 21.33 27.27 
0.305 325.9 -4.5 
6.49 22-12 28.61 
7.79 22.84 30.64 
0.483 317.0 -11.3 
10.33 23.63 33.96 
0.370 3 x . 5  - 8 . 5  
ONE 0.724 304.8 0.0 155.3 
3.48 0.765 101.0 0.458 0.691 193.6 310.9 0.3740 
ONE 0.724 304.8 0.0 155.8 
3.24 0.799 109.0 0.480 0.716 203.7 310.8 0.3730 
ONE 0.724 304.8 0.0 155.3 
3.12 0.871 118.1 0.522 0.784 216.5 313.4 0.3750 
ONE 0.724 304.8 0.0 153.6 
ARRIVAL D A T E  = 2444668.0 
-5.72 0.821 72.4 0.433 0.756 153.3 357.6 0.4290 
-9.42 0.811 74.5 0.425 0.744 156.5 351.0 0.4280 
-28.13 0.801 76.8 0.420 0.732 160.2 345.2 0.4250 
22.91 0.791 79.2 0.417 0.720 164.0 338.0 0.4200 
TWO 0.751 311.4 0.0 117.8 
TWO 0-751 311.4 0.0 119.6 
TWO 0.751 311.4 0.0 110.8 
























































0.352 331.6 -25.3 
7.43 15 -54  22.96 
0.352 340.2 -31.4 
7.42 18.17 25.58 
0.524 351.9 -53.2 
11.31 30.53 41.84 
0.451 315.2 28.9 
8.68 0.781 82.1 0.415 0.710 168.6 332.9 0.4150 
ONE 0.751 311.4 0.0 143.4 . . . .. ~ ~ . .   
5.41 0.773 85.6 0.415 6.761 173.R 328.1 0.4100 
ONE 0.751 311.4 0.0 146.4 
4.01 0.768 89.9 0.418 0.696 179.9 324.1 0.4050 
ONE 0.751 311.4 0.0 148.1 
3.27 0.770 95.1 0.424 0.696 187.0 321.1 0.4010 
ONE 0.751 311.4 0.0 
2.R3 0.784 101.4 0.436 
ONE 0.751 311.4 0.0 
2.56 0.819 109.0 0.458 
ONE 0.751 311.4 0.0 
2.41 0.890 117.6 0.503 
ONE 0.751 311.4 0.0 
ARRIVAL 
0.260 325.3 -2.2 
5.69 18-80 24.49 
0.293 323.3 -6.7 
149.2 
0.705 195.6 319.5 0.3580 
149.5 
0.733 206.2 320.0 0.3980 
148.8 
0.805 219.5 323.1 0.400D 
146.6 
DATE = 2444670.0 
0.759 153.2 363.7 0.437 
111.4 
0.748 156.5 357.2 0.4370 
116.4 
0.736 160.2 351.1 0-4360 
TWO 0.780 317.8 0.0 118.0 
9.88 0.789 82.9 0.400 
ONE 0.780 317.8 0.0 
4.83 0.782 86.4 0.399 
ONE 0.780 317.8 0.0 
3.25 0.779 90.6 0.401 
ONE 0.780 317.8 0.0 
2.51 0.783 95.6 0.406 
ONF 0.780 317.8 0.0 











0.337 325.9 -20.1 
7.12 13.52 20.64 
0.319 336.9 -21.7 
6.77 14.75 21-52 
0.?19 345.1 -29.6 
-3.15 0.824 72.9 0.424 
TdO 0.780 317.8 0.0 
-4.52 0.815 75.0 0.415 
TWO 0.780 317.8 0.0 









































6.76 17-28 24.04 
0.295 33C.5 16.9 
6.31 14.61 20.91 
5.52 15.20 20.72 
0.239 332.7 0.2 
0.250 334.8 5.9 
0.716 169.1 339.7 0.4300 
136.1 
0.709 174.5 335.2 0.4260 
139.6 
0.704 180.9 331.4 0.4220 
5.34 16.00 21.34 
0.249 327.5 -4.8 
5.49 16.t6 22.15 
0.284 321.2 -9.1 
6.11 17.20 23.31 
0.353 316.'2 -12.4 
7.45 17.68 25.13 
0.466 313.6 -14.4 
9.92 18.25 28.17 
141.3 
0.706 188.4 328.8 0.4190 
142.3 
0.717 197.4 327.7 0.4170 
142.6 
0.747 208.4 328.6 0.4180 
~ . .  ~~ ~~~ 
2.10 0.798 101.7 0.418 
ONE 0.780 317.8 0.0 
1.85 0.834 108.9 0.441 
ONE 0.780 317.8 0.0 141.6 
0.822 222.0 331.9 0,4200 
138.9 
D A T E  = 2444672.0 
0.761 153.1 369.7 0.443 
103.2 
0.750 156.5 363.3 0.444 
109.7 
0.740 160.3 357.2 0.4450 
114.8 
1.70 0.904 117.2 0.489 







0.329 328.7 -16.4 
6.97 12.24 19.21 
0.3C7 334.7 -15.8 
-1.44 0.826 73.2 0.418 
TWO 0.810 324.0 0.0 





















6.53 12.85 19.37 
0.286 340.3 -17.2 
THO 0.810 324.0 0.0 
-2.95 0.810 77.8 0.399 
TWO 0.810 324.0 0.0 6115 13.75 10.90 
0.284 347.7 -27.2 
6.10 16.C8 22.18 
0.342 323.8 26.3 
-7.08 0.802 80.5 0.393 
TWO 0.810 324.0 0.0 
15.51 0.795 83.5 0.388 
0.730 164.6 351.6 0.4430 
116.3 
0.721 169.5 346.3 0.4410 
124.9 7.22 14.34 21.56 ONE 0.810 324.0 0.0 
1980 
E A R 1  H-MERCURY 
D E P A R T  A R R I V E  S P E E D  R A OECL 
O V l  OIl2 OVT 
I 1 V 1 P S I  1 E C C E N  
LEG C O I S T  RAS OECLS 
SMA THE11 THFT2 P E R I H  
LAHOA 
0.715 175.1 342.0 0.4390 
131.7 
0.712 181.7 338.5 0.4360 
133.5 
0.714 189.5 336.1 0.4340 
134.6 
0.726 198.9 335.3 0.4330 
134.8 
0.759 210.2 336.5 0.4340 
133.7 
130.6 
0.835 223.8 339.9 0.4360 
OATE = 2444674.0 
0.763 153.0 375.5 0.446 
93.7 
0.753 156.4 369.1 0.449 
101.1 
0.742 160.3 363.1 0.451 
107 -5 
















1, 2 PSI 2 R A OECL S P E E D  
44560.0 44672.0 0.237 334.7 3.1 3.76 0.790 87.0 0.386 
5-30 13.63 18.92 ONE 0.810 324.0 0.0 
4457C.O 44672.0 0.228 332.2 -3.4 2.17 0.788 91.1 0.387 
5.16 14.38 19.54 ONE 0.810 324.0 0.0 










85.0 276.7 11.0 0.529 
84.0 279.6 15.8 0.555 
83.3 281.4 17.5 0.574 
R3.0 281.9 18.3 0.589 
83.0 280.8 18.9 0.602 
83.5 277.6 19.3 0.620 
5.34 14.93 20.28 
4459C.O 44672.0 0.277 315.8 -11.9 
5.98 15.37 21.36 
ONE 0.810 324.0 0.0 
1.24 0.810 101.9 0.404 
ONE 0.810 324.0 0.0 
1-06 0.846 108.9 0.428 
ONE 0.810 324.0 0.0 
0.95 0.914 116.8 0.478 
ONE 0.810 324.0 0.0 
ARRIVAL 
-0.19 0.828 73.3 0.415 
TWO 0.840 330.0 0.0 
-0.24 0.820 75.6 0.403 
T U 0  0.840 330.0 0.0 
-0.34 0.813 78.1 0.393 
T U 0  0.840 330.0 0.0 
-0.58 O.PO6 80.8  0.385 




. 0 8 0  
.056 
.034 
44510.0 44674.0 0.326 327.e -13-5 
6.91 11.51 18.41 
44520.0 44674.0 0.301 333.3 -11.7 
6.43 11.71 18.14 
44530.0 44674.0 0.278 337.t -10.4 
5.99 12.04 18.03 
44540.0 44674.0 C.256 340.6 -10.1 
5.61 12.47 18.08 
44550.0 44674.0 0.240 342.9 -16.3 
94.5 244.2 28.8 0.455 
92-6 252.6 28.5 0.462 
90.9 259.9 28.2 0.474 
89.3 266.1 26.2 0.489 
88.0 271.8 33.7 0.527 
86.8 274.7 21.3 0.500 
85.9 277.7 22.7 0.518 
85.3 279.5 22.7 0.530 
85.0 279.8 22.6 0.541 
85.2 278.3 22-5 0.553 



































































5.34 13.56 ia.91 
44560.0 44674.0 0.223 337.2 -5.6 
5.08 12-79 17.87 
44570.0 44674.0 0.219 333.0 -9.4 
5.02 13.31 1 8 . 3 3  
44580.0 44674.0 0.233 326.1 -12.6 
5.24 13-68 18.91 
44590.0 44674.0 0.272 315.2 -15.2 
5.89 1 3 - 5 9  19-89 
44600.0 44674.0 C.343 314.3 -16.8 
7.24 14.32 21.56 
44610.0 44674.0 C.453 312.3 -17.5 
9.63 1 4 - 6 3  24.46 
0.21 0.818 102.1 0.394 0.734 200.0 342.4 0.4450 












- - - - - . - - - - - - - - - - - - - - 
0.18 0.854 108.8 0.419 0.767 211.5 343.7 0.4460 
CNE 0.840 330.0 0.0 125.0 












ONE 0.840 330.0 0.0 121.6 
ARRIVAL OATE = 2444676.0 
44510.0 44676.0 0.327 327.2 -11.2 
6.91 11.24 18.16 
44520.0 44676.0 0.300 332.3 -8.8 
6.41 11.12 17.52 
44530.0 44676.0 0.276 330.0 -6.2 
5.95 11.10 17.06 
0.78 0.829 73.3 0.414 0.764 152.8 381.1 0.447 
TWO 0.870 335.8 0.0 83.7 












96.1 238.7 26.1 0.446 
94.2 247.3 25.4 0.442 
92.5 254.9 24.0 0.441 
90.9 261.3 21.2 0.442 
89.6 266.5 12.7 0.436 
88.5 291.9 73.1 0.881 
87.6 275.3 34.8 0.517 
87.1 276.7 30.0 0.508 
86.9 276.7 27.9 0.511 
87.2 274.9 26.7 0.519 
87.9 270.6 25.6 0.536 
T H O  0.870 335.8 0.0 91.4 
1.21 0.815 78.2 0.3R9 0.744 160.2 368.8 0.455 

































































































































0.736 164.7 363.3 0.456 
169.9 358.5 0.4560 
175.8 554.3 0.4560 
102.1 






0;725 191.0 349.3 0.4540 
116.4 
0.739 200.7 348.9 0.4540 
117.0 
0.772 212.3 350.2 0.4540 
115.8 
0.847 225.7 353.5 0.4550 
112.3 
OATE = 2444678.0 
0.764 152.5 386.5 0.446 
73.7 
0.755 156.0 380.2 0.452 
81 -3 
0.745 160.0 374.3 0.457 
88.3 
0.737 164.6 368.9 0.459 
94.6 
0.730 169.8 364.2 0.460 
100.2 
0.725 175.9 360.4 0.401 
102.4 
0.724 182.9 356.9 0.4600 
101.6 
0.728 191.3 355.2 0.4000 
106.3 
0.742 201.1 354.9 0.4600 
107.4 
0.775 212.6 356.2 0.4600 
106.3 
102.8 
0.847 225.e 359.2 0.4610 
OAT€ * 2444680.0 
0.764 152.2 391.8 0.443 
0.755 155.7 385.4 0.451 
64.3 
7 1  -4 
7.62 1.757 
7.43 1 . 7 ~  
ARRIVPL 
44510.0 44678.0 0.330 326.8 -9.4 
6.98 11.40 18.38 
44520.0 44678.0 0.302 331.7 -6.5 
6.44 10.58 17.43 
44530.0 44678.0 0.277 335.1 -3.3 
5.98 10.70 16.68 
1.57 0.829 73.1 0.416 
TWO 0.900 341.5 0.0 























97.7 233.7 23.4 0.452 
95.7 242.1 22.6 0.437 
94.0 249.7 20.7 0.427 
92.4 256.3 17.0 0.420 
91.1 261.8 8.1 0.412 
90.1 267.0 -36.8 0.486 
89.2 274.9 59-5 0.653 
88.7 273.2 40.5 0.520 
88.6 272.8 34.6 0.501 
88.9 270-7 31 -4  0.502 
89.8 266.2 28 -9  0.518 
T U 0  0.900 341.5 0.0 
2.25 0.816 78 -2  0.388 
TWO 0.900 341.5 0.0 
44540.0 44578.0 0.255 336.4 0 -6  
5.59 10.48 16.08 
4455C.O 44678.0 0.243 333.8 7.6 
3.08 0.810 81.0 0.377 
TWO 0.900 341.5 0.0 
5.13 0.805 84.1 0.370 
5.40 10.25 15.64 
7.13 12.39 19.52 
44570.0 44678.0 0.285 350.2 -44.7 
6.13 17.25 23.38 
44580.0 44678.0 0.237 331.2 -28.7 
5.30 13.37 18.67 
44590.0 44678.0 0.265 321.0 -24.4 
5.84 12-@3 18.67 
44600.0 44678.0 0.336 315.1 -22.4 
44610.0 44678.0 0.441 313.0 -21.0 
9.35 13.30 22.66 
4456c.o 44678.0 0.338 3ic.7 30.0 
7 - 1 0  12.e6 19.96 
TWO 0.900 341.5 0.0 
16-68 0.803 87.7 0.365 
-12.25 0.803 91.7 0.364 
ONE 0.900 341.5 0.0 
-4.60 0.810 96.4 0.368 
ONE 0.900 341.5 0.0 
-2.88 0 . 8 2 8  107.0 0.380 
ONE 0.900 341.5 0.0 
-2.14 0.862 108.4 0.406 
ONE 0.900 341.5 0.0 
-1.75 0.923 115.6 0.456 
ONE 0.900 341.5 0.0 
ARRIVAL 
2.25 0.829 72.7 0.420 
TU0 0.930 347.1 0.0 
2.54 0.823 75.3 0.403 
TWO 0.930 347.1 0.0 
Two 0.900 341.5 0.0 
44510.0 44610.0 0.336 326.6 -7.8 
7.10 11.94 19.04 
44520.0 44680.0 0.307 331.4 -4.7 









99.3 229-5 20.8 0.470 
97.2 237.3 19.9 0.447 
95.4 244.6 17.9 0.429 
93.9 251.2 14-1  0.414 
44530.0 44680.0 0.281 334.7 -1 -2  3-02 0.817 78.0 0.388 0.746 159-7 379.6 0.456 
6 - 0 4  10.74 16 -78  TU0 0.930 347.1 0.0 78.1 . ~ .  ~ ~ .  . .. . .. . . ~ .
44540.0 44680.0 0.258 335.8 2.9 3.88 0.811 80.9 0.377 0.738 164.3 374-2 0.460 




OEPART ARRIVE SPEED R A OECL I 1 V 1 PSI 1 ECCEN SHA T H E T l  TWET2 P E R I H  APHEL I 2 V 2 P S I  2 P A OtCL S P E E D  
OV1 O W  OVT LEG COIST RAS OECLS LAWOA 
44550.0 44680.0 0.245 333.4 9.3 5.68 0.807 84.1 0.368 0.731 169.6 369.6 0.462 1.000 1.39 1.716 92.6 256-9  5.9 0.403 
44560.0 446eO.O 0.276 324.5 22.6 11.21 0.804 87.6 0.363 0.727 175.8 365.8 0.463 0.990 -4.31 1.714 91.5 261.4 -18.0 0.417 
44580.0 44680.0 0.278 34C.6 -43.3 -10.59 0.812 96.3 0.365 0.730 191.2 360.6 0.464 0.9961 17.15 1.716 90.1 269.4 56.6 0.606 
4k590.0 44680.0 0.276 324.4 -31.5 -5.49 0.829 101.7 0.376 0.744 201.0 360.3 0.464 1.023A 11.88 1.723 90.1 268.2 43.0 0.520 
44600.0 44680.0 E.335 316.8 -26.2 -3.78 0.862 108.0 0.402 0.775 212.4 361.6 0.464 1.0866 9.98 1.739 90.4 265.9 36.7 0.504 
44610.0 44680.0 C.435 314.1 -23.2 -2.95 0.921 115.1 0.451 0.843 225-4 364.4 0.463 1.223A 8.96 1.768 91.4 261.5 3 2 - 4  0.514 
5.44 10.01 15.44 TWO 0.930 347.1 0.0 89.7 
5.97 10.39 16.36 TWO 0.930 347.1 0.0 94.0 
6.00 15.88 21.89 ONE 0.930 347.1 0.0 96.7 
5.96 13.36 1 9 - 3 2  ONE 0.930 347.1 0.0 98.1 
7.08 12.91 19.99 ONE 0.930 347.1 0.0 97.0 
9.22 13.21 22-43 ONE 0.930 347.1 0.0 93.7 
ARRIVAL DATE = 2444682.0 
44510.0 446e2.0 0.345 326.5 -6.6 2.84 0.829 72.1 0.427 0.764 151.9 397.0 0.438 1.090 5.32 1.728 100.9 226.2 18 -3  0.501 , 
44520.0 44682.0 0.314 331.3 -3.3 3.14 0.822 74.8 0.408 0.755 155.3 390.6 0.447 1.062 4.73 1.723 98.7 233.4 17.4 0.469 
44530.0 44682.0 0.287 334.6 0.3 3.62 0.816 77.7 0.392 0.746 159.3 384.7 0.454 1.038 3.97 1.719 96.9 240.3 15.5 0.443 
7.28 12.81 20.10 TWO 0.959 352.7 0.0 55.7 
6.67 11.88 18.56 TWO 0.959 352.7 0.0 62.2 
6.15 11.15 17-30 TWO 0.959 352.7 0.0 68.5 
4454C.O 44682.0 0.263 335.8 4.6 4.44 0.811 80.6 0.379 0.738 163.9 379.4 0.458 1.017 2.89 1.714 95.3 246.6 1 1 . 8  0.423 
44550.0 44682.C 0.249 333.7 10.3 5.99 0.807 83.8 0.369 0.731 169.2 374.7 0.462 1.001 1.10 1.711 94.0 252.0 4.6 0.407 
44560.0 446P2.0 0.262 326.8 19.7 9-65 0.805 87.4 0.363 0.727 175.4 370.9 0.4t3 0.991 -2.79 1.709 92.9 256.4 -11.8 0.408 
44570.0 44682.0 0.460 313.9 36.3 26.22 0.806 91.5 0.360 0.726 182.6 368.5 0.464 0.987A -19.59 1.708 92.2 258.2 -62.2 0.647 
5.74 10-57 16.30 TWO 0.959 352.7 0.0 74.2 
5.49 10.13 15-62 TWO 0.959 352.7 0.0 79.4 
5.71 10.14 15.85 TWO 0.959 352.7 0.0 83.9 

















17.07 26.85 TWO 0.959 352.7 0.0 87.9 
95.9 0.363 0.730 190.6 365.1 0.4C5 
352.7 0.0 90.2 
101.4 0 - 3 7 4  0.743 200.5 365.2 0.465 
352.7 0.0 90.1 
107.6 0.399 0.773 211.8 366.4 0.465 
352.7 0.0 88.7 
0.995A 34.24 1.710 91.4 264.1 83-7 0.968 
1.021A 16.01 1.717 91.4 262.8 54.1 0.584 
1.081A 11.96 1.732 91.8 260.9 42.9 0.528 
1.2106 10.13 1.761 92.8 257-0 36.0 0.526 













114.6 0.446 0.837 224.5 369.0 0.464 
352.7 0.0 85.4 
ARRIVAL D A T E  = 2444684.0 
71.3 0-436 0.763 151.5 402.1 0.430 
74.2 0.415 0.754 154.8 395.6 0.441 
358.2 0.0 48.0 
















1 3 . 5 8  21.50 
331.5 - 2 . 1  
12.83 19.69 















5.11 1.725 102.5 224.0 
4.45 1.720 100.2 230.6 
3.64 1.716 98.3 236.8 
2.56 1.712 96.7 242.7 
0.92 1.708 95.3 247.8 
-2.08 1.706 94.2 252.0 
-10.12 1.705 93.5 254.2 
24.52 1.714 92.6 253.5 
15.05 1.728 93.1 255.5 















77.1 0.397 0 -745  158.7 389.7 0.449 
80.2 0.383 0.737 163.3 384.3 0.455 
358.2 0.0 59.6 
358.2 0.0 64.9 
. . . .  
11.89 18.19 
336.2 5.7 





































83.4 0.372 0.731 168.6 379.7 0.455 
358.2 0.0 69.7 
87.0 0.364 0.726 174.8 375.8 0.4-52 
358.2 0.0 74.0 
91.1 0.361 0.725 181.9 373.1 0.463 
358.2 0.0 79.0 
100.9 0.373 0.741 199.6 369.5 0.465 
358.2 0.0 85.0 
107.1 0.396 0.769 210.8 370.8 0.464 
358.2 0.0 82.0 
114.0 0.441 0.829 223.3 373.2 0.4t3 
358.2 0.0 78.3 
ARRIVAL DATE = 2444686.0 
70.4 0.449 0.762 151.1 407.2 0.420 
3.7 0.0 41.2 






1.104 4.97 1.725 104.2 222.8 14.2 0.590 
44520.0 44686.0 0.337 331.8 -1.3 4.12 0.820 73.4 0.425 0.753 154.3 400.6 0.433 1.072 4.24 1.720 101.E 228.7 13.3 0.543 
44530.0 44686.0 0.305 335.4 2.5 4.53 0.814 76.4 0.405 0.744 158.1 394.6 0.443 1.045 3.39 1.716 99.8 234.4 11.5 0.504 
44540.0 44686.0 0.278 336.5 6.5 5.21 0.809 79.5 0.389 0.736 162.6 189.1 0.450 1.022 2.32 1.712 98.0 239.7 8.3 0.473 
7.11 14.C5 21.15 TWO 1.016 3.7 0.0 46.5 
6.49 12.52 19.41 TWO 1.016 3.7 0.0 51.6 
6.00 12.01 18.01 TWO 1.016 3.7 0.0 56.4 
5.67 11.31 16.98 TWO 1.016 3.7 0.0 60.9 
5.62 10.54 16-56  TWO 1.016 3.7 0.0 64.9 
6.33 11.67 17.99 T H O  1.016 3.7 0.0 69.5 
11.77 21.24 33.01  TWO 1.016 3.7 0.0 78.8 
8.26 18.36 26.63 ONE 1.016 3.7 0.0 77.8 
9.10 15.76 24-86 ONE 1.016 3.7 0.0 72.8 
44550.C 44686.0 0.259 335.7 11.3 6.35 0.805 82.9 0.376 0.730 167.9 384.4 0.455 1.004 0.80 1.708 96.6 244.5 3.0 0.449 
44560.0 44686.C 0.256 330.8 17.4 8.46 0.802 86.5 0.368 0.725 173.9 380.5  0.458 0.992 -1.67 1.706 95.5 248.5 -6.5 0.436 
44570.0 446E6-C 0.296 321.9 26.0 13.28 0.803 90-6 0.364 0.724 181.0 377.7 0.461 0.9876 -6.84 1.7C5 94.7 250.8 -26.0 0.461 
44580.0 44686.0 0.543 314.0 37.3 31.87 0.809 95.3 0.366 0.727 189.4 376.5 0.461 0.9936 -25.77 1.707 94.4 239.8 -69.7 0.789 
44600.0 44686.0 0.392 334.5 -45.8 -15.00 0.851 106.5 0.395 0.764 209.4 374.6 0.462 1.0666 20.43 1.726 94.1 248.3 60.4 0.691 
44610.0 446e6-C 0.430 322.5 -33.4 -9.06 0.901 113.4 0.438 0.818 221.6 376.9 0.460 1.176A 14.14 1.751 95.1 248.9 45.1 0.602 































0.760 150.7 412.3 0.408 







4.88 1.728 106.0 222.4 
4.09 1.723 103.4 227.8 
3.20 1.718 101.3 233.0 
2.13 1.714 99.4 237.8 
0.71 1.711 97.9 242.2 







o l i 5 i  153.7 405.6 0.423 
40 -0 





0.735 161.8 393.9 0.443 
0.728 166.9 389.0 0.449 
0.723 172.9 385.0 0.453 
0.267 337.3 11.6 
5.80 12.29 18.10 
0.259 333.1 16.8 
5.66 11.77 17.43 




DEPART ARRIVE SPEED R A OECL 
DV l  Ob2 OVT 
44570.0 44688.0 0.280 325.3 23.4 
6.03 11.96 17.99 
44580.0 44688.0 0.390 316.2 32.4 
8.23 15.33 23.56 
4460C.O 44688.0 0.515 352.3 -53.2 
11.10 25.t5 36.75 
44610.0 44688.0 0.446 328.8 -39.1 
9.47 18.C7 27.54 
I 1 V 1 PSI 1 ECCEN SMA THETl WET2 PERIH 
LEG C O I S T  R A S  OECLS LAMOA 
APHEL I 2 V 2 P S I  2 R A OECL SPEED 
11.54 0.800 89.9 0-368 0.721 179.9 382.0 0.456 
20.60 0.806 94.6 0.368 0.724 188.0 380.4 0.457 
TWO 1.043 9.2 0.0 60.9 
0.987 -5.19 1.707 95.9 248.3 -19.0 0.471 
0.991A -14.65 1.708 95.4 246.5 -47.1 0.587 
1.056A 31.64 1.726 95.0 226.3 74.1 0.938 
1.157A 17.91 1.749 96.1 244.5 51.8 0.681 
TWO 1.043 9.2 0.0 68.4 
ONE 1.043 9.2 0.0 77.4 
ONE 1.043 9.2 0.0 69.4 
-26.46 0.845 105.7 0.394 0.757 207.6 377.8 0.459 
-13.12 0.891 112.6 0.434 0.807 219.6 380.2 0.456 
ARRIVAL DATE = 2444690.0 
44510.0 44690.0 0.412 327.3 -3.6 4.85 0.823 67.7 0.482 0.758 150.4 417.5 0.393 
14.8 0.0 29.9 
71.1 0.452 0.749 153.2 410.6 0.410 
14.8 0.0 34.2 











4.83 1.733 107.9 222.7 11.2 0.714 
3.98 1.728 105.2 227.7 10.2 0.652 
3.06 1.724 102.9 232.4 8.6 0.600 
1.99 1.720 100.9 236.9 6.0 0.558 
0.64 1.716 99.3 240-9  2.1 0.524 
-1.22 1.713 98.0'244.3 -4.1 0.501 
-4.21 1.712 97.1 246.7 -14.5 0.497 
-10.20 1.713 96.5 246.7 -33.5 0,547 
-29.38 1.718 96.6 225.8 -68.4 0.900 
24.62 1.750 96.9 236.4 61.3 0.825 
8.69 19-05 27.74 
44520.0 44690.C 0.370 332.8 - C . 1  
7.80 17.23 25.02 
4453C-0 44690.0 0.333 336.9 3.6 
7.04 15.71 22.76 
44540.0 44690.0 0.302 339.2 7.5 
1 4 - 8  0.0 38.4 
77.7 0.408 0.732 160.9 398.5 0.434 
14.R 0.0 42.4 6.43 14-47 20.90 
44550.0 44690.C C.277 339.1 11.8 
5.98 13.49 19.47 
44560.0 44690.0 0.263 335.7 16.4 
5.74 12.83 18.57 
44570.0 44690.0 0.272 328.8 21.7 







81.2 0.392 0.726 165.9 ?93.6 0.441 
14.8  0.0 46.1 
85.0 0.381 0.721 171.7 389.4 0.446 
14.8 0.0 49.6 
89.1 0.374 0.718 178.5 386.3 0.450 




TWO 1.070 14.8 0.0 53.3 
93-8 0.373 0.720 186.5 384.3 0.452 
14.8 0.0 59.0 
99.2 0.381 0.729 195.7 384.2 0.451 
14.8 0.0 71.6 
111.7 0.431 0.794 217.3 383.1 0.452 
1 4 . 8  0.0 68.9 







44510.0 44692.0 0.437 327.6 -3.3 5.32 0.821 66.0 0.504 0.757 150.1 422.9 0.375 
20.5 0.0 25.1 
69.6 0.471 0.747 152.6 415.7 0.355 
20.5 0.0 29.1 










4-83 1.742 110.0 223.5 10.1 0.789 
3.92 1.737 107.1 228.2 9.1 0.719 
2.95 1.732 104.6 232.6 7.5 0.660 
1.88 1.728 102.4 236.8 5.2 0.611 
0.59 1.724 100.7 240.5 1.8 0.572 
-1.05 1.721 99.3 243-7 -3.4 0.544 
-3.56 1.719 98.3 246.0 -11.5 0.532 
-7.R4 1.720 97.6 246-8 -24.9 0.553 
-17.84 1.724 97.5 241-7 -48.9 0.695 
9 -26  21-25 30.51 
44520.0 44692.C 0.392 333.4 0.2 
8.26 19.18 27.44 
44530.0 44692.0 0.352 337.8 3.9 
7.42 17.45 24.87 


















20.5 0.0 33.0 
76.6 0 - 4 2 1  0.730 160.0 403.2 0.422 
20.5 0.0 36.6 
80.1 0.404 0.723 164.8 398.1 0.431 
20.5 0.0 40.1 
84-0 0.390 0 -717  170.4 393.8 0.437 
6.73 16.03 22.75 
44550.0 44692.0 C.289 341.1 11.8 
6.19 14.90 21.09 
44560.0 44692.0 0.271 338.6 16.0 
5.87 14.08 19.95 
4457C.O 44692.0 0.271 332.6 20.5 
5.87 13.72 19.59 







0.715 177.0 390.4 0.442 
46.7 
44580.0 44692.0 0.307 324.2 25.4 
6.52 14.33 20.86 
44590.0 44692.0 0.434 317.2 32.2 
9.20 18.48 27.68 
ARRIVAL DATE = 2444694.0 
44510.0 44694.0 0.467 327.9 -3.2 



















63.9 0.529 0.754 149.9 428.5 0.355 
26.2 0.0 20.7 
67.8 0.493 0.745 152.2 420.9 0.377 
26.2 0.0 24.4 










4.88 1.753 112.4 224.8 9.1 0.874 
3.89 1.748 109.2 229.3 8.1 0.794 
2-88 1.743 106.4 233.5 6.6 0.727 
1 -80  1.739 104.1 237.3 4.5 0.672 
0.55 1.735 102.2 240.8 1.5 0.627 
-0.99 1.732 100.7 243.8 -2.8 0.594 
-3.10 1.730 99.5 246.1 -9.3 0.575 
-6.40 1.730 98.8 247.3 -19.2 0.579 
-12.72 1.733 98.5 245.6 -35.8 0.646 
44520.0 44694.0 0.418 334.0 0.4 
8.82 21.40 30.22 
44530.0 44694.0 0.374 338.9 4.1 
7.87 19.43 27.30 
44540.0 44694.0 C.336 342.1 7.9 
7.09 17.80 24.89 
26-2 0.0 28.0 









0.727 159.0 408.0 0.409 
0.720 163-6 402.6 0.419 
0.714 169.0 398.1 0.427 
31.4 
34.7 

































40 -8  
0.710 115.4 394.4 0.432 
0.711 182.8 291.9 0.435 
26.2 0.0 44.6 
97.1 0.391 0.717 191.4 390.7 0.437 
26.2 0.0 51.2 
ARRIVAL DATE = 2444696.0 
44590.0 44694.0 0.367 32C.8 28.1 
7.74 17.04 24.78 
44510.0 44696.0 0.502 328.2 -3.3 

























32.1 0.0 26.7 
0.752 150.0 434.4 0.331 
0.742 151.8 426.4 0.357 
0.733 154.5 419.3 0.377 














4.98 1.768 115.1 226.5 8.2 0.969 
3.90 1.763 111.5 230.8 7.3 0.879 
2.84 1.758 108.5 234.8 5.9 0.803 
1.74 1.753 105.9 238.5 4.0 0.740 
0.52 1.749 303.8 241.9 1.3 0.688 
-0.91 1.745 102.1 244.7 -2.4 0.649 
-2.77 1.743 100.8 247.0 -7.6 0.624 
-5.43 1-743 99.9 248.4 -15.3 0.617 
-9.89 1.745 99.5 248.0 -27.1 0.649 
-19.57 1.753 99.7 241.9 -46.6 0.796 
44520.0 44696.0 0.448 334.7 0.4 
9.50 23.89 33.40 
4453C.O 44696.0 0.400 33S.S 4.1 
8.42 21.66 30.08 
44540.0 44656.0 0.357 343.7 7.8 
7.53 19.80 27.33 
44550.0 44696.C C.321 345.5 11.6 





77.3 0.434 0.716 162.3 407.2 0.405 
3 2 - 1  0.0 29.8 
81.4  0.416 0.710 167.5 402.4 0.414 
32.1 0.0 32.7 
85.7 0.404 0-706  173.6 398.5 0.421 
32.1 0.0 35.6 
90-5 0.397 0.705 180.7 395.7 0.425 
0.294 344.7 15.4 
6.28 17.14 23.42 
0.279 34C-7 18.9 
6.01 16-39 22.41 
0.286 333.6 22.1 
6.15 16.21 22.36 
0.333 325-4 25.2 
32.1 0.0 39.0 
95.9 0.398 0.710 189.0 394.0 0.417 . -  
7.03 17.14 24.17 TWO 1-147 32.1 0.0 43.9 
44600.0 44696.0 0.464 32C.2 30.4 23.73 0.806 102.0 0.410 0.723 198.5 393.9 0.427 
9 -87  21.45 31.32 TWO 1.147 32.1 0.0 53.4 
122 
1980 





44540.0 44698.0  
44550.0 44698.0 
44560.0  44698.0 
44570.0 44698.0 
44580.0  44698.0 
44590.0 44698.0 
4460C.O 44698.0 
44510.0  44700.0 
4452C.C 44700.0 
44530.0  447CO.O 
44540.C 447CO-C 




44590.0  44700.0 
44600.0  44700.0 
44610.0 44700.0 
SPEEO R A OECL 
OV1 O b 2  O V T  
0.544 328.3 -3 .5  
11.78 29.77 41.56 
0.483 335.2 0 - 2  
10.32 2 6 - 7 2  37.04 
0.430 34C.9  3.9 
9.09 24.17 33.26 
C.383 345.3 7.7 
8.07 22.C4 30.11 
0.343 347.8 11.4 
7.23 20.31 27.54 
6.59 18.SC 25.54 
0.289 345.0 18.3 
6.19 1 8 - 0 1  24.19 
0.286 338.7 21.1 
6.13 17.56 23 .70  
0.313 33C.7 23.3 
6.65 17.92 24.57 
0.394 323.5 26.3 
8.30 20.C6 28.36 
0.310 34e.c 15.0 
0.592 328.3 -3.8 
12.98 33.42 46.40 
0.524 335.7 -0.1 
11.31 29.53 41.24 
0.465 341.5 3.7 
9.90 2 7 - 0 1  36.91 
0.413 346.8 7 - 4  
8 - 1 2  2 4 - 5 7  33.30 
0.368 350.1 11.0 
7.75 22.57 3 0 - 3 2  
0.330 351.2 14.6 
6.98 20.98 27.96 
0.302 345.3 17.7 
6 .44  19.81 26.25 
0.290 344.1 20.3 
6.21 1 9 - 1 2  25.33 
0.303 336.4 22 .0  
6.45 19.C8 25.53 
0.355 328.5 23.5 
7 .49  20.18 27.67 
0.481 324.7 27.2 
10.27 24.16 34.43 
I I V I PSI 1 E C C E N  S M A  T H E T l  THET2 PERIH 
LEG COIST R A S  OECLS LAMOA 
ARRIVAL DATE = 2444698.0  
6.88 0.814 58.6 0.594 0.750 150.2 440.7 0.304 
TWO 1.171 38.1 0.0 12.8 
6.56 0.806 63.2 0.549 0.739 151.6 432.3 0.3?? 
TWO 1.171 38.1 0.0 16.0 
6.45 0.198 67.4 0.511 0.730 153.9  424.7 0.?57 
TWO 1.171 38.1 0.0 19.2 
6.53 0.790 71.5 0.480 0.720 157.1 418.0 0.37: 
TWO 1.171 38.1 0.0 22.4 
6.82 0.184 75.5 0.454 0.712 1 6 1 - 1  412.0 0.389 
7.38 0.778 79.7 0.433 0.706 165.9 406.9 0.400 
Tno 1.171 38.1 0.0 25.4 
TWO 1.171 38.1 0.0 28.2 
8.31 0.775 84.1  0.418 0 . 7 o I  171.7 402.7 0.408 
TWO 1.171 38.1 0.0 31.0 
9.86 0.714 89.0 0.409 0.699 178.6 399.5 0.413 
TWO 1.171 38.1 0.0 34.0 
TWO 1.171 38.1 0.0 37.9 
TWO 1.171 3 8 - 1  0.0 44.6 
12.60 0 .780 94.4 0.408 0.702 186.5 397.5 0.416 
18.13 0.794 100.6 0.416 0.713 195.7 396.8 0.416 






















































77 .8  0.453 
44.4 0.0 
82.4 0 .436 
44.4 0.0 



















0 -70  1 
24.0 










150.9 447.5 0.273 
151.7 438.6 0.306 
1 5 3 - 5  430.6 0.333 
156.3 423.4 0.354 
159.9 417.1 0.370 
164.4 411.6 0.383 
169.9 407.1 0.393 
176.3 403.5 0.359 
183.9 401-1 0.403 
192.7 399.9 0.404 
202.6 400.2 0.403 






















5.15 1 .786 118.1 228.4 7.5 1.077 
3.95 1.780 114.1 232.7 6.6 0 .974 
2.83 1.775 110.8 236.7 5.3 0.888 
1.70 1.770 108.0 240.2 3.5 0.816 
0.50 1.766 105.6 243.5 1.1 0.757 
-0.86 1.762 103.7 2 4 6 - 2  -2.1 0.711 
-2.?2 1 .759 102.3 248.5 -6.4 0.679 
-4.74 1.758 101.2 250.0 -12.4 0.663 
-8.11 1.760 100.6 250.3 - 2 1 - 2  0.676 
-14.24 1.766 100.6 248.0  - 3 4 . 8  0.748 
5.40 1.807 121.7 230.6 6.9 1.201 
4.06 1.801 117.2 2 3 4 . 9  6.0 1.083 
2.85 1.756 113.4 2 3 8 - 8  4.8 0.984 
1.68 1.751 110.3 242.4 3.1 0.902 
0.49 1.786 107.6 245.5 1.0 0.834 
-0.81 1.782 105.5 248-3 -1.8 0.780 
-2.33 1.779 103.8 250.5 -5.4 0.740 
-4.24 1.777 102.6 252.2 -10.3 0.717 
-6.90 1.778 101.8 252.9 -17.0 0.715 
-11.18 1.783 101.6 252.1  - 2 6 - 7  0.752 




DEPART ARRIVE SPEED R A OECL 

















































































44860.0 45006.0 0.566 291.7 10.3 
12.34 31.C3 43.37 
44870.0 45006.0 0.488 305.0 4 - 6  
10.45 28.27 38-72 
44880.0 45006.C 0.454 316.4 2 . 0  
9.64 28.79 38.42 
44890.0 45006.0 0.432 322-2 0.9 
9.14 30.20 3 9 . 3 3  
44900.0 45006.0 0.415 326.4 0 -5  
8.77 31.50 40.6-1 
44910.0 45006.C C.403 325.0 0.2 
8.50 33.71 42.22 
44920.0 4500t.0 0.397 325.5 - 0 . 5  
8.37 35.55 43.92 
44930.0 450C6.0 C.402 327.8 -1.9 
8.49 37.39 45.87 
44940.0 450C6.0 0.429 323.9 -4.2 
9.08 39-25 48.33 
10.59 41.22 51.81 
44950.0 450~6.0 0.494 31e.5 -7.2 
44870.0 45008.0 0.520 304.4 12.6 
11.21 28.33 39.54 
44880.0 450C8.C 0.444 314.C 7.0 
9.42 26.32 35.74 
44890.0 45008.0 0.408 32C.3 4.3 
8.62 26.98 35.60 
44900.0 450C8.0 C.385 324.7 2.9 






44960.0 45008.0 0.586 305.2 -11.0 












































































































I 1 V 1 PSI 1 ECCEN SMA THETl THETZ PERIH 
LEG COIST RAS OECLS LAMOA 
ARRIVAL DATE = 2445004.0 
16.00 0.764 63.4 0.581 0.712 156.1 310.0 0.2980 
ONE 0.654 247.2 0.0 152.3 
12.03 0.742 64.8 0.588 0.693 158.7 303.2 0-2860 
ONE 0.654 247.2 0.0 161.4 
9.84 0.718 66.5 0.597 0.674 161.5 296.3 0.2720 
ONE 0.654 247.2 0.0 167.6 





















































































24.12 0.774 65.4 0.551 
ONE 0.662 257.1 0.0 
15.58 0.755 67.0 0.554 ~ ~ ~... ~ ~~ .~.. 
ONE 0.662 257.1 0.0 
11.67 0.735 68.9 0.560 
ONE 0.662 257.1 0.0 
9.52 0.712 71.3 0.568 
ONE 0.662 257.1 0.0 
8.23 0.688 74.2 0.577 
ONE 0.662 257.1 0.0 
7.44 0.663 78.2 0 -589  
ONE 0.662 257.1 0.0 
6.97 0.639 83.5 0.603 
ONE 0.662 257.1 0.0 
6-76  0.621 90.7 0.619 
ONE 0.662 257.1 0.0 
ARRIVAL 
22.25 0.767 68.9 0.525 
ONE 0.677 266.4 0.0 
14.42 0.749 71.0 0.528 
ONE 0.677 266.4 0.0 
10.83 0.729 73.5 0.532 
ONE 0.677 266.4 0.0 
8.86 0.709 76.6 0.539 
ONE 0.677 266.4 0.0 
7.68 0.689 80.5 0.547 
ONE 0.677 266.4 0.0 
6.96 0.671 85.6 0.557 
ONE 0.677 266.4 0.0 
6-54 0.660 92.4 0.571 
ONE 0.677 266.4 0.0 
6.35 0.664 101.2 0.587 
ONE 0.677 266.4 0.0 
6.36 0.699 112.3 0.611 
ONE 0.677 266.4 0.0 
6.58 0.793 1 2 4 - 8  0.651 
ONE 0.677 266.4 0.0 
ARRIVAL 
19.34 0.761 72.7 0.500 
ONE 0.698 275.1 0.0 
12.74 0.744 75.4 0.501 
ONE 0.698 275.1 0.0 
9.66 0.728 78.5 0.505 
ONE 0.698 275.1 0.0 
7.96 0.712 82.4 0 -510  
ONE 0.698 275.1 0.0 
6.93 0.699 87.4 0.518 
ONE 0.698 275.1 0.0 
6.31 0.693 93.8 0.528 
ONE 0.698 275.1 0.0 
5.96 0.703 101.9 0.543 
ONE 0.698 275.1 0.0 
DATE = 2445006.0 
0.720 155.5 318.8 0.3230 
138 -7  
0.703 158.2 312-3 0.3130 
153.2 
0.685 161-1 305.7 0.3010 
161.9 
0.668 164.3 299.2 0.2890 
167.6 
0.651 167.7 292.8 0.275O 
171.7 . .
0.634 171.5 286.7 '0.2610 
175.0 
0.620 175.7 280.9 0.246D 
177.5 
0.610 180.4 275.7 0.2320 
178.2 
0.608 186.1 271-2 0.2190 
176.7 
0.621 193-0 268.1 0.2C8D 
175.1 
DATE = 2445008.0 
0.712 157.8 320.9 0.3380 
140 -9  
0.695 160.9 314.6 0.3280 
154.5 
0.679 164.2 308.3 0.3180 
162.1 
0.664 167.9 302.2 0.3C60 
166 -9 
0.649 171.9 296.4 0.2540 
170.2 
0.637 176.5 291.0 0.2820 
172-5 
0.629 181.8 286.3 O-270D 
174 -0 
0.630 188.1 282.6 0.260D 
174.5 
0.648 196.0 280.4 0.2520 
174.1 
0.712 206.4 280-6 0-2480 
172-9 
DATE = 2445010.0 
0.704 160.8 323.1 0.3520 
144.0 
0.689 164.4 317.1 0.3440 
155.6 
0.675 168.2 311.2 0.3340 
161.6 
0.663 172.6 305.7 0.3240 
165.2 
0.653 177.6 300.8 0.3150 
167 -5 
0.648 183.4 296.6 0.3050 
168 -9 
0.652 190.5 293.6 0.2580 
169.5 























1.118 -21.27 2.063 
1.093 -12.13 2.054 
1.069 -7.60 2.045 
1.047 -4.80 2.036 
1.026 -2.80 2.026 
1.008 -1.23 2.C16 
0.994 0.11 2.007 
0.988A 1.33 2.C01 
0.9961 2.52 1.999 
1.035A 3.75 2.0C8 
1.086 -18.36 2.015 
1.062 -9.98 2.007 
1.041 -5.80 1.598 
1.021 - 3 - 2 1  1.989 
1.004 -1.35 1.981 
0.992 0.11 1.574 
0.988A 1.37 1.969 
1-000A 2.52 1.969 
1.045A 3.64 1.981 
1.175A 4.81 2.015 
1.056 -14-55 1.969 
1.035 -7.43 1.961 
1.016 -3.81 1.554 
1.001 -1.53 1.946 
0.991 0.12 1.940 
0.990A 1.44 1.937 
1.005A 2.58 1.940 
1.057A 3.63 1.953 
1.201A 4 -66  1.989 
PSI 2 R A OECL SPEED 
72.1 237.2 -25.9 1.083 
69.6 238.3 -16.3 1.099 
67.1 240.4 -10.4 1.150 
64.6 242.8  -6.4 1.213 
62.0 245.1 -3.6 1.282 
59.5 247.5 -1.5 1.353 
57.0 249-7 0.1 1.425 
54.6 251.8 1.5 1.498 
51.9 253.8 2.6 1.574 




































0 - 2  1.272 
1.7 1.334 





















44860.0 45012.0 0.535 317.3 -55.6 -25.56 0.798 70.2 0.479 0.740 154.8 346.9 0.3860 1.094 29.78 1.947 85.8 269.0 63.2 1.081 
44880.0 45012.0 0.576 301.9 22.7 31.13 0.771 74-2 0.476 0.712 160.9 330.8 0.3730 1.051 -26.02 1-933 80.7 270.1 -51.8 1.065 
44890.0 45012.0 0.403 314.2 14.3 15.95 0.757 76.9 0.475 0.699 164.6 325.4 0.3670 1.030 -10.38 1.926 79.0 260.2 -24.3 0.828 
44900.0 45012.0 0.348 319.9 8.8 10.79 0.743 80.1 0.476 0.686 168.8 319.9 0.3600 1.012 -4.75 1.919 77.3 261.4 -10.9 0.823 
11.58 29.m 41.45 TWO 0.724 283.2 0.0 115.9 
12.58 29.40 41.98 ONE 0.724 283.2 0.0 127.1 
8.50 22.41 30.91 ONE 0.724 283.2 0.0 147.0 




DEPART A R R I V E  SPEED R A OECL 
O V 1  O V Z  O V T  
I 1  v 1  P S I 1  















S M A  THETI THETZ 
LAHOA 
0.675 173.4 314.7 
159.9 
0.667 178-8 310.2 
162.2 
P E R I H  APHEL I 2 V 2 P S I  2 R A OECL S P E E D  
44910.0 45012.0 0.320 322.C 5.3 
6.78 23.13 29.91 
44920.0 45012.0 0.307 321.0 2.0 
6.54 24.20 30.74 
8.31 0.731 84.0 
ONE 0.724 283.2 
6.91 0.722 88.9 
ONE 0.724 283.2 
6.07 0.721 95.0 
ONE 0.724 283.2 
5.56 0.735 102.6 
ONE 0.724 283.2 
5.28 0.776 111.7 
ONE 0.724 283.2 
5.18 0.866 122.1 
ONE 0.724 283.2 
0.3520 0.998 -1.78 1.913 75.7 263.4 -3.9 0.853 
0.3440 0.990 0 -14  1.908 74.3 265.4 0.3 0.889 
0.3370 0.992A 1.55 1.907 73.0 267.0 3.1 0.925 
0.3320 1.012A 2.69 1.911 72.0 268.0 5.1 0.958 
0.3290 1.0706 3.69 1.927 71.2 268.1 6.8 0.989 
0.3310 l.228A 4.62 1.964 70.9 266-9  8.4  1.023 
44930.0 45012.0 0.312 31171 -1.7 
6.63 25.26 31.88 
44940.0 45012.0 C.344 311.4 -5.9 
0.664 185.2 306.5 
163.5 
0.672 192-9 304.2 
7.25 26.24 33.48 
44950.0 45012.0 0.415 305.8 -9.9 
8.76 27.16 35.92 
44960.0 45012.0 0.542 301.9 -13.0 
11.75 28.16 39.91 
164.0 
0.700 202.7 303.8 
163.5 
0.780 215.3 306.3 
161.7 
ARRlVAL DATE = 2445014.0 
0.418 317.4 -43.4 -13.85 0.803 71.1 0.464 0-745 154.6 353.8 





























































0.530 326.0 -51.2 -27.03 0.791 73.3 0.457 0.732 157.8 347.8 
11.45 30.60 42.06 TWO 0.753 290.9 0.0 113.6 
C.459 3Ce.4 22.1 22-80 0.767 78.2 0.453 0.706 164.9 333.2 
9.76 22.57 32-73 ONE 0.753 290.9 0.0 133.9 
0.344 316.8 13.0 12.55 0.756 81.5 0.451 0.695 169.3 328.2 
7.26 19.91 27.17 ONE 0.753 290.9 0.0 148.7 
0.304 315.3 7.2 8.77 0.747 85.4 0.453 0.686 174.4 323.4 
6.48 20.31 26.79 ONE 0.753 290.9 0.0 154.1 
0.288 317.9 2.6 6.88 0.741 90.1 0.456 0.680 180.2 319.2 
6.19 21.17 27.35 ONE 0.753 290.9 0.0 156.6 
0.294 313.5 -2.1 5.80 0.744 96.0 0.463 0.679 187.1 316.1 
6.29 22.04 28.32 ONE 0-753 290.9 0.0 157.8 
0.328 301.6 -6.9 5.15 0.761 103.2 0.476 0.690 195.4 314.4 
6.94 22.82 29.77 ONE 0.753 290.9 0.0 158.0 
0.402 302.3 -11.1 
8.49 23.53 32.02 
0 . 5 3 0  245.1  -14.1 
11.45 24.30 35.75 
4.76 0.804 111.7 0.501 0.722 205.9 314.8 
O M  0.753 290.9 0.0 157.2 
4.56 0-893 121.3 0.551 0.809 219.2 317.9 
ONE 0.753 290.9 0.0 154.8 
ARRIVPIL DATE = 2445016.0 
-8.61 0.807 71.9 0.451 0.749 154.5 360.7 
-13.37 0.797 74.1 0.443 0.736 157.8 354.4 











C.374 316.C -35.5 
7.87 16.t3 24-50 
0.386 324.7 -43.1 






























90.2 248-3 44.5 0.632 
8 8 . 3  258.8 52.7 0.756 
86.6 296.1 69.9 1.183 
82.8 266.0 -26.0 0.697 
81.5 266.9 -7.6 0.673 
80.4 268-8 0.5 0.695 
79.6 270.2 4.9 0.720 
79.0 270.8 7.7 0.742 
78.8 270.1 9.8 0.761 
79.2 267.4 11.6 0.782 
8.13 20.25 28.42 
C.557 333.1 -60.0 
12.12 32.91 45.03 
312.1 18.9 
TWO 0.784 298.2 0.0 117.9 
TWO 0.784 298.2 0.0 110.1 
-30.88 0.786 76.7 0.436 0.725 161.5 348.9 
15-89 0.767 81.6 0.431 0.703 170.0 336.0 0.363 
7.64 18.53 26.17 
0.294 316.5 9.6 
ONE 0.784 298.2 0.0 139.4 
9.45 0.760 86.5 0.431 0.695 175.3 331.6 
ONE 0.784 298.2 0.0 147.8 
6.85 0.757 91.1 0 . 4 3 3  0.691 181.5 327.8 
ONE 0.784 298.2 0 . 0  150.6 
5.49  0.762 96.8 0.439 0.693 188.9 325.2 
6.04 19.21 25.25 ONE 0.784 298.2 0.0 151.6 
0.317 304.2 -8.1 4-70 0.782 103.7 0.453 0.706 197.8 324.1 
6.73 19.85 26-58 ONE 0.784 298.2 0.0 151.6 
0.394 295.3 -12.3 
8.30 20.42 28-73? 
0.521 296.8 -15.1 
11.23 21.04 32.27 
6 I 3 0  17.85 24-15 
0.274 315.0 3.0 
5.92 18.45 24-41 
0.280 310.2 -2.8 
4.22 0.827 111.7 0.479 0.742 208.9 325.0 
ONE 0.784 298.2 0.0 150.3 
3.94 0.914 120.7 0.533 0.835 222.6 ?28.6 
ONE 0.784 298.2 0.0 147.2 











0.352 314.7 -30.0 
7.42 14.20 21.62 





















0.811 72.4 0.442 
0-816 305-2 0.0 
0.801 74.8 0.432 
0.816 305.2 0.0 
0.792 77.4 0.424 
0.816 305.2 0.0 
0.776 83.4 0.415 
0.816 305.2 0.0 
0.770 87.3 0.413 
0.816 305.2 0.0 
0.770 91.9 0.415 
0.816 305.2 0.0 
0.777 97.5 0 -421  
0.816 305.2 0.0 
0.799 104.0 0.434 
0.816 305.2 0.0 
0.844 111.7 0.462 
0.B16 305.2 0.0 
0.929 120.2 0.520 
0.816 305.2 0.0 
0.752 154.5 367.4 
111.7 
0.419 1 - 0 8 4  11.02 1.851 92.3 244.0 40.1 0.549 
0.740 157.8 361.1 
115.7 
0.729 161.6 355.2 
0 - 4 2 1  1.060 13.42 1.845 90.3 252.6 44.4 0.612 
0.4200 1.038 19.01 1.840 88.6 263.0 5C.1 0.740 
0.4150 1-005 -18.63 1.830 85.1 272.2 -48.6 0.777 
7.16 16.C5 23.21 
0.356 330.7 -43.5 
7.51 19.80 27.31 115.8 
0.710 170.5 343.3 
123.7 
0.703 176.2 339.4 
140.5 
0.461 305.9 27.5 
9.81 20.89 30.70 
0.293 313.6 1 2 . 8  
6.27 15.82 22.09 
0.2C3 312.4 3.3 
5.73 16.16 21.89 
0.269 307.4 -3.8 
5.85 16-70 22-63 
0.309 301.5 -9.5 
6.57 17.33 23.90 
0 . 3 8 1  297.0 -13.6 
C.514 295.1 -16.2 
11.06 18.36 29.42 
8.16 17.80 25.96 
0.4130 0.994 -3.86 1.826 84.0 267.2 -11.7 0.604 
0.4100 0.9916 0.23 1.824 8 3 . 0  269.1 0.7 0.616 
0.4080 1.OOOA 2.22 1.826 82.3 270.5 6.3 0.637 
0.4070 1.0316 3-45 1 . 8 3 4  81.9 270.8 9.6 0.655 
0 - 4 0 8 0  1.1096 4.32 1.E54 82.0 269.6 11.9 0.672 
0.4100 1.300A 5-02 1.894 82.6 266.1 13.8 0.691 
~ . .
0.700 182.7 336.0 
143.9 
0.704 100.5 ?33.8 
144.8 
0.719 199.9 333.1 
144.5 
0.758 211.4 334.5 
142.7 
0.855 225.3 3 3 8 . 2  
138.9 
ARRIVAL DATE = 2445020.0 
C.340 313.8  -26.3 -3.61 0.813 72.8 0.435 0.754 154.4 373.9 
C.319 32C.3 -27.4 -4 .63  0.805 75.3 0.424 0.743 157.8 367.6 
0.305 326.7 -31.9 -6.73 0.796 77.9 0.414 0.733 161.7 361.7 
0.332 334.5 -44.9 -13.00 0.789 80.9 0.407 0.724 166.2 356.4 
C.309 31C.1 18.0 13.15 0.779 88 .0  0.399 0,710 176.9 ‘146.8 
C.254 31C.2 3.4 6.72 0.780 92.5 0.400 0.708 183.8 343.8 
0.261 305.2 -5.3 4.59 0.789 97.9 0.406 0.713 191.9 341.8 
7.18 12-66 1 9 - 8 3  TWO 0-848 311.8 0.0 103.8 
6.75 13.68 20.44 TWO 0.848 311.8 0.0 109.8 
6.49 15.30 21.79 TWO 0.848 311.8 0.0 113.7 
7.01 19.37 26.38 TWO 0.848 311.8 0.0 113.1 
6.57 14.52 21-08 ONE 0.848 311.8 0.0 131.4 
5.59 14.19 19-77 ONE 0.848 311.R 0.0 136.4 








0.426 1.083 9.41 1.825 94.2 239.2 36.9 0.495 
0.429 1.058 10.64 1.819 92.3 247.8 39.2 0.531 
0.430 1.036 12.95 1.814 90.5 255.7 43.9 0.586 
0.4290 1.018 19.42 1.E09 89.0 266.4 56.0 0.725 
0.4260 0.993 -6.33 i.eo2 86.2 266.8 -20.8 0.559 
0.4250 0.991A 0.30 1.801 85.4 268.2 1.0 0.548 
0.4230 1.0021 2.65 1.803 84.8 269.6 8.4 0.567 
125 
DEPART A R R I V E  S P E E D  R A OECL I 1 V 1 P S I  1 
OV1 O V Z  OVT LEG C O I S T  R A S  
44940.0 45020.0 0.303 29C.4 -11.2 3.56 0.811 104.3 
6.45 15.24 21.69 ONE 0.848 311.8 
44950.0 45020.0 0.382 295.3 -15.1 2.99 0.857 111.7 
8.05 15.68 23.73 ONE 0.848 311.8 
44960.0 45020.C C.507 293.9 -17.3 2.64 0.940 119-8  



























































































































€ A R T  H-R ERCU RY 
ECCEN S R A  T H E 1 1  THET2 P E R I H  
OECLS LAROA 
0.420 0.730 201.7 341.5 0.4230 
0.450 0.771 213.4 343.1 0.4240 

















































0.756 154.3 380.1 0.430 
94.5 
0.746 157.8 373.8 0.434 
101.7 
0.736 161.8 368.0 0.437 
107.5 
0.727 166.3 362.8 0.438 
111.2 
0.720 171.6 358.2 0.4380 
109.5 
0.715 177.5 353.7 0.4370 
115.1 
0.714 184.7 351.0 0.4360 
12R .o 
0.720 193.0 349.3 0.4360 
128.5 
0.738 203.0 349.2 0.4360 
127.7 
0.780 214.9 350.9 0.4360 
125.2 
0.879 278.6 354.5 0.4370 
120.3 
ARRIVAL D A T E  = 2445024.0 
44860.0 45024.C 0.332 312.5 -20.2 -1.03 0.816 73.0 0.430 0.757 154.1 386.0 0.432 
7.02 11.33 18.35 TWO 0.913 324.4 0.0 84.5 
6.48 11.43 17.91 T H O  0.913 324.4 0.0 92.3 
44880.0 45024.C 0.278 322.4 -15.3 -1.52 0.802 78-5 0.402 0.738 161.7 374.1 0.441 
44870.0 45024.0 0.304 318.1 -19.4 -1.21 0.809 75.7 0.415 0.747 157.7 379.8 0.437 
6.00 11.73 17-73 T H O  0.913 324-4 0.0 99.0 
44890.0 45024.0 0.255 325.3 -2O.R -2-12 0.796 81.5 0.392 0.730 166.4 368.9 0.444 
5.60 12.23 17.83 T H O  0.913 324.4 0.0 104.4 
44900.0 45024.0 0.240 327.0 -26.4 -3.73 0.7S2 84.9 0.385 0.723 171.8 364.4 0.445 
5.35 13.20 18.54 THO 0.913 324.4 0.0 108.1 
44910.0 45024.0 0.351 335.4 -56.0 -17.63 0.790 8 8 - 8  0.381 0.719 178.0 360.7 0.445 
103.9 
0.719 185.3 357.7 0.4450 
118.7 
0.725 193.8 356.3 0.4450 
118.9 
0.744 203.9 ?56.2 0.4450 
118.0 
0.786 215.8 358.0 0.4450 
7.40 21.34 28-74 
0.241 307.7 2.6 
5.36 11.33 16.69 
0.245 303.1 -11.0 
5.44 12.02 17.46 
0.292 297.2 -16.2 
6.25 12.49 18.74 





































7.85 12.94 20 -79  ONE 0.913 324-4 0.0 115.3 
44960.0 45024.0 0.494 292.9 -19.9 1.09 0.949 119.1 0.496 0.883 229.2 161.3 0.445 
10.59 13.63 24.22 ONE 0.913 324.4 0.0 110.2 
ARRIVAL DATE = 2445026.0 
44860.0 45C26.0 0.334 312.2 -18 -1  -0.10 0.817 72-8  0.431 0.758 153.9 391.7 0.431 
7.05 11.37 18-43 TWO 0.944 330.3 0.0 74.4 
44870.0 45026.0 0.304 317.5 -16 -6  -0.11 0.810 75.6 0.414 0.748 157.5 385.5 0.438 
6.47 11.13 17.60 T H O  0.944 330-3 0.0 82.3 
44880.0 45026.0 0.276 321.4 -15 -6  -0.14 0.804 78.5 0.400 0.739 161.6 379.8 0.444 
5.96 l l .C7 17.03 T H O  0.944 330.3 0.0 89.4 
44R9C.0 45026.C 0.251 323.5 - 1 5 - 1  -0.18 0.798 81.6 0.389 0.731 166.3 ?74.7 0.447 
5.52 11.14 16.67 T H O  0.944 330.3 0.0 95.4 
44900.0 45076.0 0.230 323.1 -15.6 -0.27 0.795 85-0 0.380 0.725 171.8 370.3 0.449 
5 -18  11.30 16.49 T H O  0.944 330.3 0.0 100.4 
44910.0 45026.0 0.217 319.8 -17.8 -0.58 0.793 88.9 0.376 0.722 178.2 366.7 0.451 
4.99 11.58 16.57 TWO 0.944 330.3 0.0 104.1 
44920.0 45026.0 0.222 305.5 -6.8 3.14 0.797 93.3 0.375 0.722 185.6 364.0 0.451 
5.07 10.79 15.87 ONE 0.944 330.3 0.0 108.1 
4493C.O 45026.C 0.239 304.C -18.7 0.42 0.808 98.5 0.381 0.729 194.2 162.6 0.451 
5.33 11.66 1 6 - 9 9  ONE 0.944 330.3 0.0 108.4 
44940.0 45026.0 0.287 297.4 -20.4 0.23 0.831 104.4 0.396 0.748 204.4 362.7 0.451 
6.17 11.56 18.12 ONE 0.944 330.3 0.0 107.8 
44950.0 45026.0 0.368 293.8 -21.3 0.16 0.874 111.1 0.428 0.789 216.2 364.3 0.451 
7.75 12.35 20.10 @NE 0.944 330.3 0.0 105.2 
44960.0 45026.C 0.487 293.1 -21.5 0.13 0.049 118.6 0.490 0.882 229.5 367.4 0.450 
10.42 13.C9 23.51 ONE 0.944 330.3 0.0 100.2 





0.339 312.0 -16.2 
7.15 11.E2 18.97 
0.30i  317.2 -14.4 
6.53 11.27 17.80 
5.99 10.52 16 -90  
0.251 322.5 -11.1 
0.277 3zc.e -12.6 
0.70 0.817 72.5 0.435 
TWO 0.975 336.1 0.0 ... . 
0.77 0.810 75.4 0.416 
T H O  0.975 336.1 0.0 
0.90 0.804 78.3 0.400 
TWO 0.975 336-1 0.0 
1.11 0.799 81.5 0.387 
0.758 153.6 397.2 0.428 
0.748 157.2 391.0 0.437 
0.740 161.3 785.4 0.444 




5.53 10.C5 16.23 TWO 0.975 336.1 0.0 85.5 
44900.0 45028.C C.230 321.4 -5.6 1.52 0.796 85.0  0.378 0.727 171.7 375.9 0.452 
5.19 10.53 15.72 T H O  0.975 336-1 0.0 90.7 
44910.0 45028.C C.218 316.5 -6.9 2.53 0.795 88.9  0.373 0.723 178..1 372.4 0.454 
5.01 10.32 15.33 T H O  0.975 336.1 0.0 94.9 
44920.0 45028.C 0.252 305.5 9.0 8.40 0.799 93.3 0.372 0.724 185.6 969.9 0.455 
5.54 9.57 15-52 TWO 0.975 336.1 0-0 98.0 
APHEL 1 2 V 2 P S I  2 R A OECL SPEED 
1.0366 3.89 1.812 84.5 269.7 12.1 0.584 
1.1186 4.71 1.832 84.8 268.0 14.5 0.599 





































































































































1.087 6.67 1.749 101.0 218.0 25.3 0.466 
1.059 6.52 1.745 99.0 226.5 25.9 0,447 
1.036 6.33 1.740 97.2 234.2 26.0 0.435 
1.016 6.06 1.736 95.6 241.1 25.3 0.427 
1.001 5.59 1.733 94.4 246.9 23.5 0.422 
0.993 4.52 1.731 93.4 251.3 19.2 0.414 
0.993A -1.41 1.732 92.7 254.2 -6.1 0.402 
126 
1 9 8 1  
EPRTC-HEPCUPY 
DEPART I R R  IVE SPEED 
ov1 
R A  
0 v 2  
OEC 1 
0 VT 
I 1  
L E 5  
V 1 PSI I ECCEN 
C O I S T  R A S  DECLS 
SHA T H F T l  
LAMOA 
THETZ P E R l H  APHEL i2 v 2  PSI 2 P A  OECL SPEED 
4 4 9 3 0 . 0  45028.C 0.255 31C.4 -38.5 -6.10 0.810 98.3 0.377 0 - 7 3 1  194.3 ?68.4 0.455 1.006A 13.04 1.735 92.3 256.8 47.2 0.533 
44940.0 45028.0 
4 4 9 5 0 . 0  45028.0 
44960.0 45028.0 
5.59 13.75 19.35 ONE 0.975 336.1 0.0 97.2 
0.786 295.0 -27.3 -2.27 0.833 104.2 0.392 0 .749 204.5 368.5 0.455 
0 - 7 8 9  216.1 370.0 0.455 
0.878 229.1 ?72.8 0.453 















ONE 0.975 336.1 0.0 
-1.42 0 - 8 7 4  110.11 0 .424 
ONE 0.975 336.1 0.0 
-1.05 0.945 1 1 P . Z  0.484 
ONE 0.975 336.1 0.0 
ARRIVAL DATE = 2445030.0  
44860.0  45030.C 0.346 312.0 -14.6 1 - 4 0  0.817 71.9 0.441 0.757 153.3 402.5 0.424 1.091 6.38 1.738 102.7 214.6 22.4 0 .494 
44870.0  45030.0 0.313 317.1 -12.5 1.52 0.810 74.9 0.420 0.748 156.8 3q6.3 0.434 1.062 6 - 1 1  1.733 100.5 222.3 22.9 0.465 
44880.0  45O:O.O 0.282 32C.C -10.3 1.72 0 .804 78.0 0.402 0.740 160.9 790.6 0.442 1.038 5.77 1.729 98.7 229.6 22.7 0.444 
1 .31  12.62 19.93 TWO 1.005 341.0 0.0 56.0 
6 .64  11.80 18 .43  TWO 1.005 341.9 0.0 63.0 
6.07 11.18 17 .25  Tun 1.005 341.9 0.0 69.6 
44890.0 45030.C 
4490@.0 45030.0 
44910.0  45030.0 
44920.0 45C?C.O 
44940.0 45030.0 
44950.0  450'30.0 
44960.0  45030.0 
C.254 3 2 i . l  -8.2 
5.59 10.73 16.32 
C.233 320.8 -5 .9  
5.24 10.36 1 5 . 6 0  
0.222 315.7 -2.3 
5.08 10.03 15 .10  
0.244 306.6 7.2 
2.05 0.800 81.1 0.388 
T l l0  1.005 341.9 0.0 
2.53 0.797 84.8 0.378 
TWO 1.005 341.9 0.0 
3.85 0.796 88.7 0.372 
TWO 1.005 341.9 0.0 
7.50 0.800 93.1 0.370 
0.733 165.8 ?85.6 0.448 
0.727 171.3 ?81.3 0.452 
0 - 7 2 4  177.8 377.8 0.455 




1 - 0 1 7  
1.002 
0 - 9 9 3  
0 - 9 9 2 A  
5.31 1.725 97.1 236.2 21.7 0.428 
4.60 1.722 95.8 241.8 19.3 0.416 
3.26 1.720 94.8 246.2 14.0 0.404 
.0.60 1.720 94.1 249.2 -2.6 0.395 
5.42 9.78 15 .21  
C.3C3 304.0 -40.1 
6.46 14.28 20.73 
TWO 1.005 341.9 0.0 87.4 
ONE 1.005 341.9 0.0 88.9 
-7.29 0.833 103.9  0.390 0.749 204.1 373.7 0.457 1.0416 
1.118A 
1.280A 
1 4 - 0 0  1.734 93.8 250.2 
10.3s 1.752 94.5 247.4 




-3.75 0.872 110.4 0 .421 0.787 215.6 375.1 0 . 4 5 0  
-2.57 0.940 117.7 0.478 0.870 228.3 377.7 0.454 
ONE 1.005 341.9 0.0 86.5 
ONE 1.005 341.0 0.0 82.1 
ARRIVAL OATE = 2445032.0  
44860.0 45032.0 
44870.0  45032.0 
44880.0  45032.C 
44890.0 45032.0 
44900.0 45032.0 




44950.0  45032.C 
44960.0 45032.0 
0.357 312.C -13.3 
7.53 13.72 21.25 
0.321 317.2 -10 .9  
6.81 12.65 19.45 
0 . 2 8 5  32C.7 -R.5 
2.05 0.816 71.2 0 . 4 4 9  0.757 152.9 407.8 0.417 
TCO 1.034 347.5 0.0 48.2 
2 .18  0.810 74.3 0.426 0.748 156.3 401.4 0.429 
TWO 1 .034 347.5 0.0 54.5 
2.41 0 . 8 0 4  77.5 0.407 0.739 l h 0 . 4  395.7 0.435 
1.096 








l . l l O A  
1.265A 
6 - 1 6  1.729 104.3 212.3 
5.80 1.725 102.1 219.3 
5.35 1.720 100.1 225.9 
4.77 1,716 98.5 232.0 
3.95 1.713 97.2 237.4 
2.58  1.712 96.1 241.6 
-0.39 1.712 Q5.5 244.6 
-13.39 1.715 95.2 244.2 
29.34 1.724 95.0 234.5 
14.12 1.742 95.8 242.1 
10.94 1.774 97.0 238.5 
19.8 0.532 
20.2 0 - 4 9 5  
19.8 0.466 
18.6 0.443 






37.2 0 - 5 5 3  
6.19 11.80 1 8 - 0 0  
0.260 322.2 -6 .0  
TWO 1.034 347.5 0.0 60.5  
2.78 0.799 80.9 0.392 0.732 165.2 390.7 0.446 
TU0 1.034 347.5 0.0 66.0 
3.40 0.796 84.4 0 .380 0.727 170.8 386.3 0.451 
TWO 1.034 347.5 0.0 70.7 
4.59 0.796 88.4 0.373 0 .723 177.3 382.8 0.454 
TWO 1 - 0 3 4  347.5 0.0 14.5 
7.18 0.799 92.8 0.370 0.724 184.7 ?80.3 0.456 
TWO 1.034 347.5 0.0 77.1 
20.20 0.810 97.8 0.375 0.730 193.5 179.2 0.457 
TWO 1.034 347.5 0.0 81.2 
0.392 29e.8 25 .2  
8.26 13.7E 22.04 
C.451 326.7 -60.6 
9.57 23.50 33.06 
0.371 30C.3 -37 .9  
7.82 14.82 22.64 
C.466 296.9 -29.6 
9.92 14.33 24.25 
-22.70 0.831 103.4 0.388 0.747 203.1 378.1 0.457 
-7.55 0.868 109.9 0.418 0.783 214.6 379.6 0.456 
-4.66 0.932 117.1 0.473 0.859 221.1 382.0 0.453 
ONE 1.034 347.5 0.0 84.8 
ONE 1.034 347.5 0.0 79.8 
ONE 1.034 347.5 0.0 75.0 
ARRIVAL OATE = 2445034.0  
2.65 0.815 70.2 0 ,460 0.755 152.5 4 1 2 - 9  0-4C8 
TWO 1.062 353.0 0.0 41.3 
2.77 0.808 73.5 0.435 0.747 155.8 406.4 0.422 
TkO 1.062 353.0 0.0 47.0 
3.00 0.803 76.9 0 .414 0.738 159.8 400.7 0.433 
TWO 1.062 353.0 0.0 52.4 
3.37 0.798 80.3 0 .397 0.731 164.6 395.5 0.441 
44860.0  45014.0 
44870.0  45094.0 


















6.05 1.723 106.0 211.0 
5.58 1.719 103.6 217.3 
5.04 1.714 101.6 223.3 
4.38 1.711 99.9 228.9 
3.49 1.708 98.5 233.8 
2.16 1.706 97.4 237.9 
-0.29 1 .706 9 6 - 7  240.8 
-6.83 1.709 Q6.4 241.5 
21.97 1.734 96.9 233.1 





13.3 0 - 4 4 6  
8.6 0 - 4 2 8  
-1.2 0.418 
-26.4 0.455 
62.6 0 - 7 2 5  
43.4 0.607 
C.26E 322.e -4.2 
5.83 11.89 17.71 
0.245 321.7 -1.4 
5.42 1 1 - 2 2  16.65 
C.232 317.1 2.0 
5.22 10.71 15.94 
0.242 3 0 5 . 4  7.C 
5.39 10.44 15.82 
TWO 1.062 353.0 0.0 57.4 
3.99 0.795 83.9 0 .384 0.726 170.1  ?91.1 0.447 
TWO 1.062 353.0 0.0 61.7 
5.07 0 .794 87.9 0.375 0.722 176.5 387.6 0.451 
TWO 1.062 353.0 0.0 65.2 
7.27 0.798 92.3 0 .372 0.723 183.9 385.0 0.454 
TWO 1.062 353.0 0.0 67.7 
0.314 3CC.7 17 .3  
6.66 11.49 18.15 
0.423 31C.7 -50.8 
8.95 19.38 28.31 
0.465 30C.1 -34.8 
13.5R 0.807 97.3 0.375 0.728 192.5 383.7 0.455 
-15.69 0.863 109.2 0.415 0.777 213.3 383.6 0.454 
-7.78 0.923 116.4 0.467 0.847 225.5 385.8 0 . 4 5 1  
TWO 1.062 353.0 0.0 70.8 
ONE 1.062 353.0 0.0 76.8 
ONE 1.062 353.0 0.0 69.9 9.91 15.92 25.83 
ARRIVAL OATE = 2445036.0  
0.754 152.1 418.0 0.396 
0.745 155.2 411.4 0.413 
0.737 159.1 405.5 0.425 
0.730 163.8 400.2 0.435 
0.724 169.2 395.8 0.442 
0.721 175.5 392.1 0.447 
0.720 142.8 389.5 0.450 








6 1 - 9  
44860.0 45036.0 
44870.0  45036.C 
44880.0 45036.C 
44890.0 45036.0 
44900.0  45036.0 
44910.0 45036.C 


































0 - 4 4 6  
0 .o 
0 - 4 2 3  
0.0 









5.98 1.720 107.8 210.6 
5.42 1.716 105.3 216.3 
4 - 8 0  1.711 103.1 221.8 
4.08 1.708 101.3 226.9 
3.16 1.704 99.8 231.4 
1.87 1.7C2 98.7 235.2 
-0.23 1.702 97.9 237.9 




























0 - 3 8 0  
0.0 




0.289 303.1 1 3 - 7  
6.20 11.57 1 7 - 7 7  




E A R 1  H-UERWRY 
DEPART A R R I V E  SPEED R A 
O V l  OV2 
OEC L 
0 VT 
44940.0 45036.0 0.504 295.5 27.5 
10.82 18.73 29.55 
44960.0 45036.0 C.483 30t.3 -42.6 
10.32 18.87 29.19 
44860.0 45038.0 0.409 312.8 -10.4 
8.64 18.57 27.21 
44870.0 45038.0 0.365 318.4 -7.6 






























5.44 12.50 17.94 
44920.0 45038.0 0.246 314.1 7.5 
5.44 12.G8 17.52 
44930.0 45038.0 0.278 305.5 11.8 
5.99 12.22 18.21 
44940.0 45038.0 0.387 30C.O 20.3 
8.16 14.77 22.92 
44960.0 45038.0 0.568 321.4 -53.3 






































































44860.0 45042.0 0.463 313.4 -9.4 
9.86 23.05 32.91 
44870.0 45042.0 0.410 315.5 -6.4 
8.67 20.74 29.41 
44880.0 45042.C 0.364 324.3 - 3 . 4  






























5.60 14.44 20-03 
44930.0 45042.0 0.269 312.5 10.4 
5.83 14.24 20.07 
44940.0 45042.0 0.321 305.6 1 3 - 5  
6.79 14.90 21.69 
44950.0 45042.0 0-454 302.2 20-2 










0.497 313.6 -9.1 
10.66 25.73 36.39 
0.439 320.1 -6.1 
9.32 23.10 32.42 
0.389 325.3 -3 .0  
8.20 20.F3 29.13 
0.345 328.9 0.2 
7 - 2 7  19.15 26.42 
0.307 33C.3 3.2 
6.53 17.71 24-25 
0.278 328.9 6.0 
6.00 16.61 22.61 
0-263 324.3 8.4 
5.73 15.84 21.57 
0.268 317.0 10.3 
5.83 15.50 21.33 
0.306 305.4 12.0 
6.52 15.82 22.34 
I 1 V 1 P S I  1 E C C E N  S U A  T H F T l  THE12  P E R I H  
LEG C O I S T  RAS OECLS LAUDA 
27.29 0.822 102.4 0.390 0.740 201.0 388.0 0.451 
-13.08 0.912 115.6 0.462 0.832 223.6 389.2 0.448 
TWO 1.089 358.5 0.0 71.5 
ONE 1.089 358.5 0.0 67.6 
ARRIVAL DATE = 2445038.0 
3.81 0.812 67.6 0.492 
TWO 1.115 4.0 0.0 
3.85 0.805 71.3  0.461 
TWO 1.115 4.0 0.0 
4.01 0.799 74.9 0,435 
TWO 1.115 4.0 0.0 
4.32 0.794 78.6 0.414 
TWO 1.115 4.0 0.0 
4.83 0.791 82.4 0.397 
TWO 1.115 4.0 0.0 
5.68 0.789 86.5 0,386 
TWO 1.115 4.0 0.0 
7.17 0.792 90.9 0.380 
TWO 1.115 4.0 0.0 
10.13 0.800 95.9 0.381 
TWO 1.115 4.0 0.0 
18.08 0.816 101.6 0.391 
TWO 1.115 4.0 0.0 
-24.11 0.900 114.7 0.457 
ONE 1.115 4.0 0.0 
0.753 151.7 423.1 0.382 
0.744 154.7 416.3 0.4C1 
0.735 158.4 410.2 0.416 
0.728 162.8 404.8 0.427 
0.722 168.1 400.2 0.435 
0.718 174.3 396.5 0.441 








0.722 1R9.8 392.0 0.447 




0.817 221.4 392.1 0.444 
ARRIVAL O N E  = 2445040.0 
4.39 0.810 65.9 0.513 0.751 151.4 428.2 0.366 
TWO 1.139 9.6 0.0 25.2 
4.36 0.803 69.9 0.478 0.742 154.1 421.2 0.387 
TWO 1.139 9.6 0.0 2q.5 
4.47 0.797 73.7 0.449 0.733 157.6 414.9 0.404 
TWO 1.139 9.6 0.0 33.5 
4.72 0.791 77.4 0.426 0.726 161.9 409.4 0.417 
T H O  1.139 9.6 0.0 37.2 
5.16 0.787 81.3 0.407 0.719 167.0 404.6 0.426 
TWO 1.139 9.6 0.0 40.5 
5.90 0.786 85.5 0.394 0.715 173.0 400.7 0.433 


























































0.714 180.0 397.7 0.438 
0.717 li38.1 B95.8 0.441 
0.728 197.3 395.1 0.441 
0-752 207.7 396.1 0.439 
45.6 
47.6 
51 -4  
64.5 
D A T E  = 2445042.0 
0.749 151.2 433.6 0.347 
0.739 153.5 426.2 0.371 




0.723 160.8 413.9 0.404 
0.716 165.7 408.9 0.416 









0.712 186.1 399.4 0.433 
0.721 195.1 398.5 0.434 
0.742 205-2 398.8 0.432 
ARRIVAL DATE - 2445044.0 
5.62 0.805 61.6 0.566 0.747 151-1 439.1 0.324 
TWO 1.186 20.8 0.0 17.0 
5.40 0.198 66.1 0.523 0.737 153.1 431.4 0.352 
TWO 1.186 20.8 0.0 20.6 
5.34 0.791 70.3 0.487 0.728 156-0 424.5 0.373 
TWO 1.186 20.8 0.0 24.1 
5.45 0.785 74.5 0.458 0.720 159.8 418.5 0.390 
TWO 1.186 20.8 0.0 27.3 
.. . 78.6 0.435 
TWO 1.186 20.8 0.0 
6.24 0.777 83.0 0.417 
TWO 1.186 20.8 0.0 
7.09 0.776 87.6 0.405 
THO 1-186  
5-77 0.780 OI713 164.4 413-2 0.403 
0.708 169.9 408.8 0.413 
0.705 176.5 405.4 0.420 
8.52 0.781 92.7 0.400 0.707 184.0 403-0 0.424 
TWO 1.186 20.8 0.0 36.9 
11.08 0.792 98.4 0.404 0.714 192.7 401.7 0.425 
TWO 1.186 20.8 0.0 39.3 
30.2 
32.8 
20.8 0.0 34.9 
44950.0 45044.0 0.397 304.5 15.8 16.53 0.815 104.7 0.420 0.732 202.5 401.6 0.425 
8.38 17.72 26.10 TWO 1.186 20.8 0.0 44.2 
APHEL I 2 V 2 P S I  2 R A OECL S P E E D  
1.0284, -20.89 1.713 97.8 230.1 -59.4 0.703 
1.217A 1.8.90 1.756 99.1 229.7 52.5 0.708 
1.123 5-97 1.720 109.7 210.8 14.0 0.698 
1.086 5.32 1.716 107.0 216.1 13.8 0.637 
1.055 4.63 1.711 104.6 221.1 13.1 0.587 
1.029 3.85 1.707 102.7 225.8 11.8  0.547 
1-009 2-91 1.7C4 101.1 229.9 9.5 0.514 
0.995 1.66 1.7C2 99.9 233.4 5.7 0.490 
0 . 9 9 0 ~  -0.20 1.701 99.1 236.0 -0.7 0.475 
0.9976, -3.51 1.704 98.7 237.3 -12.4 0.480 
1.0216, -11.81 1.711 98.7 234.9 -37.5 0.568 































6.01 1.723 111.8 211.6 
5.27 1.718 108.8 216.5 
4.51 1.714 106.3 221.2 
3-68 1.710 104.2 225.5 
2.72 1.706 102.5 229.4 
1-51 1.704 101.2 232.7 
-0.17 1.7C3 100.3 235.1 
-2.85 1.705 99.7 236.5 
-8-23 1.711 99.7 235.8 
-75.77 1.724 100.4 220.2 
6.11 1.729 114.1 212.8 
5.27 1.724 110.8 217.5 
4.43 1.719 108.1 221.9 
3.55 1.715 105.8 226.0 
2.57 1.711 103.9 229-6 
1.39 1.709 102.5 232.7 
-0.15 1.707 101.4 235.1 
-2.42 1.7C9 100.8 236.5 
-6.35 1.714 100.7 236.5 





















6.28 1.737 116.7 214.4 10.4 0.941 
5.32 1.732 113.0 218.9 10.0 0.852 
4.40 1.728 110.0 223.2 9.2 0.778 
3.46 1.723 107.5 227.0 8.0 0.718 
2.46 1-719 105.4 230.5 6.1 0.669 
1.30 1.716 103.8 233.4 3.4 0.631 
-0.14 1.715 102.7 235.7 -0.4 0.605 
-2.11 1-715 101.9 237.3 -6.0 0.593 
-5 .19  1.720 101.7 237.7 -14.6 0.604 
-11.13 1.730 102.0 235.6 -29.2 0.669 
1981 
EAR1 H-MERCURY 
DEPART ARRIVE SPEED R A OECL 
O V 1  OV2 DVT 
I 1 V 1 PSI 1 ECCEN 
LEG COIST R A S  OECLS 
SMA THE11 THE12 PERIH 
LAMDA 
OA7E = 2445046.0 
APHEL I 2 Y 2 PSI 2 R A DECL SPEED 
ARRIVAL 
6.31 0.803 58.8 0.599 
TWO 1.208 26.6 0.0 
5.95 0.795 63.7 0 - 5 5 1  
TWO 1.208 26.6 0.0 
5.79 0.787 68.2 0 -512  
TWO 1.208 26.6 0.0 
5.80 0.781 72.6 0.479 
TWO 1.208 26.6 0.0 
5.99 0.775 76.9 0.452 
TWO 1.208 26.6 0.0 
6.39 0.771 81.4 0.432 
7.08 0.770 86.1 0 .418  
TWO 1.208 26.6 0.0 
8.22 0.773 91.3 0.410 
TWO 1.208 26.6 0.0 
0.745 151.3 445.0 0.299 
0.735 152.8 436.8 0.330 
0.725 155.3 429.6 0.354 
0.717 158.7 423.2 0.374 
0.710 163.1 417.6 0.389 

















6.52 1.749 119.6 216.2 9.5 1.043 
5.42 1.744 115.5 220.7 9.1 0.942 
4.41 1.739 112.1 224.8 8.3 0.858 
3.41 1.734 109.4 228.5 7.1 0.789 
2.38 1.730 107.1 231.9 5.4 0.733 
1.23 1.727 105.3 234.7 3.0 0.689 
-0.13 1.725 104.0 237.0 -0.3 0.658 
-1.89 1.725 103.1 238.6 -4.9 0.641 
-4.41 1.728 102.7 239.3 -11.6 0.643 
-8.67 1.737 102.8 238.4 -22.0 0.682 












0-537 313.7 -9.0 
11.62 28.74 40.37 
G.473 32C.7 -5.9 
10.10 25.76 35.86 
C.418 326-3 -2.8 
8.83 23.29 32.12 
0.369 330.4 0.4 
7.78 21.25 29.03 
0.328 332.4 3.5 
6.43 19.61 26.54 
C.294 331.9 6.4 
6.30 18.32 24.61 
5.91 17.40 23.31 
0.271 321.6 10.3 
0.213 328.2 8.7 
28 - 3  
30.5 
32.4 
0.700 174-5 409.2 0.408 
0.701 181.8 406.5 0.413 
5 I 8 7  16 I90  22.77 
0.297 313.8 11.3 
6.35 16.58 23.32 
0.365 307.9 13.1 
TWO 1.208 26.6 0.0 
10.17 0.783 97.0 0.411 
TWO 1.208 26.6 0.0 
13.88 0.803 103.4 0.424 
~ - .  
0.706 190-2 404.9 0.416 
0.721 199.7 404.5 0-416 
34.5 
7.69 18-10 25.79 
0.511 306.3 18.4 
11.00 22.27 33.27 
TWO 1.208 26.6 0.0 
22.74 0.840 110.5 0.453 
TWO 1.208 26.6 0.0 
ARRIVAL 
7.07 0.801 55.6 0.637 
TWO 1.228 32.5 0.0 
6-54 0.792 60.9 0.584 
TWO 1.228 32.5 0.0 
6.25 0.784 65.8 0.540 
TWO 1.228 32.5 0.0 
6.15 0.777 70.4 0.503 
TWO 1.228 32.5 0.0 
6.23 0.770 74.9 0.473 
TWO 1.228 32.5 0.0 
6.52 0.765 79.5 0.450 
TWO 1.228 32.5 0.0 
7-06  0.763 84.4 0.433 
TWO 1.228 32.5 0.0 
7.97 0.765 89.6 0.423 
TWO 1.228 32.5 0.0 
9.48 0.772 95.4 0.421 
TWO 1.228 32.5 0.0 
12-14 0.790 101.8 0.430 
TWO 1.228 32.5 0.0 
17.59 0.823 109.0 0.454 
TWO 1.228 32.5 0.0 
ARRIVbL 
7.19 0.789 57.6 0.622 
TWO 1.248 38.5 0.0 
6.74 0.780 62.9 0.573 
TWO 1.248 38.5 0.0 
6.51 0.772 67.8 0.532 
TWO 1.248 38.5 0.0 
6.48 0.765 72.6 0.498 
TWO 1.248 38.5 0.0 
6.65 0.759 77.4 0.471 
TWO 1.248 38.5 0.0 
7.05 0.756 82.4 0.451 
THO 1.248 38.5 0.0 
7.75 0.756 87.8 0.438 
TWO 1.248 38.5 0.0 
8.92 0.761 93.6 0.432 
THO 1.248 38.5 0.0 
10.89 0.776 100.1 0.438 
TWO 1.248 38.5 0.0 
14.53 0.805 107.4 0.457 
TWO 1.248 38.5 0.0 
38 .o 
46.5 
0.753 210-2 405.3 0.412 
DATE = 2445048.0 
0.743 1 5 1 - 8  451.4 0.270 
0.732 152-7 442.6 0.304 
0.722 154.8  434.9 0.332 
0.714 157.8 428-1 0.354 
0.706 161.8 422.2 0-372 
0.699 166.7 417.2 0.385 
0.695 172.6 413.1  0.344 
0.694 179.5 410.1 0.401 
0.698 187.5 408.1 0.404 
0.711 196.7 407.3 0.405 












DATE = 2445050.0 
0.730 153.0 448.9 0.276 
0.720 154.5 44C.6 0.3C7 
0.710 157.0 433-4 0.332 
0.702 160.5 427.0 0.352 
0.695 165.1 421.6 0-368 
0.690 170.6 417.2 0.379 
0.688 177.1 413.8 0.387 
0.690 184.8 411.4 0.352 
0.700 193.6 410.2 0.393 






















C.583 313.7 -9.1 
12.77 32.16 44.93 












6.87 1.764 122.9 218-2 
5.60 1.759 118.3 222.7 
4.47 1.753 114.6 226.8 
3.40 1.749 111.5 230.5 
2.33 1.744 108.9 233.7 
1.18 1.740 106.9 236.5 
-0.12 1.738 105.4 238.8 
-1.72 1.737 104.3 240.5 
-3.86 1.740 103-7 241.4 
-7.13 1.747 103.7 241.2 












11.04 28.76 39.80 
0.452 327.2 -2.7 
9.59 25.94 35.53 
0.398 331.R C.6 
8.40 23.61 32.00 
C.352 334.6 3.7 
7.42 21.71 29.13 
0 - 3 1 4  335.0 6.6 
6.66 20.22 26.88 
0.287 332.3 9.0 
6.16 19.12 25.27 
0.277 326.4 10.5 
5.98 18.45 24.42 
0.292 3i8.e 11.0 
6726 18.30 24.56 
0.344 312.1 11.6 
7.25 18.57 26.22 
0.448 308.6 14.1 
9.51 21.33 30.84 










5.85 1.777 121.6 224.9 
4.58 1.771 117.4 229.0 
3.42 1.766 113.9 232.7 
2.30 1.761 111.0 236.0 
1.15 1.757 108.7 238.8 
-0.11 1.754 106.9 241.1 
-1.59 1.753 109.7 242.8 
-3.46) 1.754 104.9 243.9 
-6.08 1.760 104.7 244.1 





















9.14 26.26 35 -40  
0.380 336-E 3.7 
8-01  24.08 32.09 
0.337 338.C 6.7 
7.12 22.34 29.45 
0.304 336.4 9.1 
6.47 21.02 27.49 
0.286 331.6 10.7 
6.14 20.15 26.29 
0.291 324.3 11-1 
6.24 19.79 26.03 
C.329 317.0 10.R 
6.95 20.12 27-07 
0.409 312.2 11.5 
8.64 21.60 30.24 
dRRIVAL DATE = 2445052.0 
7.27 0.777 59.5 0.611 0.717 154.4 446.8 0.278 
TWO 1.266 44.8 0.0 9.2 
6.89 0.768 64.8 0.565 0.707 156.4 439.0 0.307 
THO 1.266 44.8 0.0 11.7 
6.73 0.760 69.9 0.527 0.698 159.5 432.2 0.330 
THO 1.266 44.8 0.0 14.3 
6.78 0.753 75.0 0.496 0.690 163.5 426.4 0.348 










4.76 1.792 120.6 231.5 
3.48 1.787 116.6 235.2 
2.30 1.782 113.4 238.5 
1.12 1.777 110.8 241.4 
-0.11 1.774 108.7 243.7 
- 1 . 4 s  1.772 107.2 245.6 
-3.15 1.772 106.2 246.8 
-5.33 1.776 105.8 247.3 



















0.537 328.6 - 3 - 1  
11.62 32.34 43.96 
0.471 334.5 0.4 
10.05 29.26 39.31 
0.414 338.7 3.6 
8.74 26.73 35.47 
0.365 341.C 6.6 
7.68 24.70 32.38 
0.325 34C.5 9.2 
6.89 23.13 30.02 
0.300 336.8 10.8 
6.39 22.03 28.42 
0.255 33C.1 11.3 
6.30 21-44 27.74 
0.315 322.5 10.6 
7.04 0.748 80.2 0.472 0.684 168.6 421.5 0.361 
TWO 1.266 44.8 0.0 19.0 
7.56 0.746 85.6 0.455 0.681 174.7 417.6 0.371 
TWO 1.266 44.8 0.0 21.0 
8.44 0.750 91.6 0.447 0.682 182.0 414.P 0.377 
23.0 THO 1.266 44.8 0.0 
9.91 0.761 98.2 0.448 0.689 190.3 413.2 0.380 
TWO 1.266 44.R 0.0 25.2 
12.46 0.787 105.5 0.462 0.707 199.R 412.7 0.380 
THO 1.266 44.8 0.0 28.1 
6.76 21.48 28.24 
0.382 316.7 10.0 




DEPART ARRIVE SPEED R A OECL 
OVl  O Y Z  O V T  
I 1 V 1 P S I  1 ECCEN SMA THETl  THETZ PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
LEG C O I S T  RAS OECLS LAMOA 
ARRIVAL DATE = 2445354.0 
45210.0 4 5 3 5 4 - 0  
45220.0 4 5 3 5 4 - 0  
45230.0 45354.0 
45240.0 4 5 3 5 4 - 0  






0.543 287.8 2.4 
1 1 - 7 7  30.63 42.40 
0.496 296.0 -2.2 
19.45 0.758 63.7 0.581 0.712 156.6 315.2 0.2480 1.125 -1f l .64 2.142 
13.78 0.737 65.4 0.586 0.694 159.3 308.5 0.2870 1.100 - !2 .35  2.133 
10.86 0 .714 67.3 0.593 0.675 162.1  301.9 0 .2750 1.076 -8.77 2.124 
ONE 0.672 237.4 0.0 142.8 
ONE 0.672 237.4 0.0 154.6 
73.8 229.4 -36.5 1.107 
71.4 228.5 -23.9 1.067 
69.0 230.0 -16.0 1.096 
66.6 232.1 -10.8 1.149 
64.2 234.4  -7.1 1.212 
61.8 236.6 -4.5 1.278 
59.4 238.7 -2.4 1.347 
57.1 240.6 -0.7 1.416 
54.8 242.3 0.8 1.486 
10.63 29.46 40 .09  
0.470 302.C -4.4 
10.03 30.33 40.35 
9.61 31.90 41.51 
0.438 312.1 -5.6 
9.29 33.75 43 .04  
C.428 314.6 -5 .9  
9.06 35.73 44.78 
0.424 315.1 -6.4 
8.96 37.75 46 .71  
0.431 313.4 -7.6 
9.13 39.EO 48.93 
C.462 305.3 -9 .4  
9.83 41.90 51.73 
0.534 303.8 -11.8 
11.55 44.14 55.69 
0.452 308.0 -5.3 
ONE 0.672 237.4 0.0 162.4 ~. 
9.16 0 .689 69.8 0.601 0 .657 165.2 2 9 5 - 3  0.2620 1 - 0 5 3  -6.37 2.114 
ONE 0.672 237.4 0.0 168.0 
8.11 0.662 73.0 0.612 0.640 168.5 288.9 0.2480 1.031 -4.57 2.104 
ONE 0.672 237.4 0.0 112.2 
7.47 0 .634 77.3 0.625 0.623 172.1 282.7 0.2340 1.012 -3.08 2.C94 





















































-0 .54  
0.69 
2.01 - 5 6 2  




52.6 243.6 2.1 
ONE 0.672 237.4 0.0 173.5 










0.515 292.7 6.1 20.11 0 .749 67.5 0.555 0 .703 158.8 318.2 0,3130 1.092 -18.07 2.C95 
11.08 29.35 40 .43  ONE 0.688 247.9 0.0 142.4 
0.458 30C.6 1.2 14.04 0.729 69.7 0.558 0 .686 161.8 211.9 0 .3030 1.068 -11.39 2.087 
75.3 2 3 7 - 3  -36.3 
73.2 236.3 -22.8 
71.0 231.8 -14.6 
68.8 239.8 -9.3 
9.74 27.56 37.70 
0.427 306.3 -1.3 
9 - 0 4  28.67 37.71 
0.406 31C.3 - 2 - 6  
8.58 30.C4 38 .62  
0.392 312.4 -3.6 
8.25 31.65 39.90 
0.384 312.4 - 4 - 8  
8-10  33.33 41.43 
0.390 305.e -6.5 
8.23 35.02 43.24 
C.421 305.0 -9.0 
8.90 36.7C 45.60  
c.494 2s5.c -11.8 
1 0 - 5 8  38.43 49.01 
ONE 0.688 247.9 0.0 154.5 
10.97 0.708 72.3 0.563 0 .669 165.0 305.6 0.2920 1.046 -7.67 2.C78 
ONE 0.688 247.9 0.0 162.3 
9.21 0.686 75.6 0 .571 0.653 168.6 299.4 0.2800 1.026 -5.21 2.069 
ONE 0.688 247.9 0.0 167.7 
8.12 0.664 79 .9  0.580 0 .638 172.5 293.5 0.2680 1.008 - 3 - 3 7  2.C6O 
ONE 0.688 247.9 0.0 171.8 
7.46 0 .644 85.6 0.591 0 .626 176.9 288.1 0.2560 0.996 -1.87 2.C53 
ONE 0.688 247.9 0.0 175.0 
7.09 0.633 93.1 0.605 0.618 182.0 283.3 0.2440 0.9924, -0.55 2.C48 
ONE O.t88 247.9 0.0 177.6 
6 - 9 6  0.639 103.0 0.623 0 .619 188.1 279.4 0 - 2 3 4 0  1.005A 0.69 2.C49 
ONE 0.688 247.9 0.0 178.7 
7.04 0.682 115.1 0.648 0 .640 195.8 277.0 0.2250 1.055A 1.92 2.C62 
66.7 241.9 -5.6 1.141 
64.6 243.8 -2.9 1.198 
62.7 245.6 -0.8 1.254 
60.8 247.0 0.9 1.311 
59.2 247.9 2.5 1.370 
ONE 0.688 247.9 0.0 177.5 
ARRIVAL DATE = 2445358.0  
19.59 0.742 71.h 0.528 0.695 161.7 321.3 0.3280 1.062 -16.42 2.047 
ONE 0.712 257.7 0.0 143.1 
13.60 0 .724 74.4 0.530 0.680 165.1 315.4 0.3200 1.040 -9.84 2.C40 
ONE 0.712 257.7 0.0 154.8 
10.60 0.706 77.9 0 .534 0.665 168.9 309.5 0.3100 1.021 -6.21 2.032 
CNE 0.712 257.7 0.0 162.0 
8.88 0.689 82.1 0.540 0 . 6 5 3  173.2 304.0 C.3COO 1.005 -3.81 2.C24 
ONE 0.712 257.7 0.0 166.7 
7 . 8 3  0.675 87.6 0.548 0.642 178.0 299.0 0.2900 0.994 -2.03 2.C19 
ONE 0.712 251.7 0.0 170.0 
7.19 0 .670 94.7 0.559 0.638 183.7 294.8 0.2810 0.994A -0 .58  2.016 
ONE 0.712 257.7 0.0 172.2 
6.84 0.683 103.7 0 .574 0.643 190.6 291.7 0 .2740 1.OlZA 0+7C 2.C19 
ONE 0 .712 '257.7  0.0 173.3 
6.71 0.730 114.5 0.599 0.669 199.3 290.4 0.2690 1.0706 1.90 2.034 
ONE 0.712 257.7 0.0 173.1 





45280.0  4 5 3 5 8 - 0  
45290.0 45358.0 
45300.0 45358.C 
C.477 297.0 9.1 
10.19 27.34 37.52 
0.416 303.8 4.0 
8.80 2h .C8  34.88 
C.384 308.C 1.1 
76.9 243.7 -34.5 0.995 
74.9 243.0 -20.7 0.953 
72.9 244.6 -12.4 0.975 
71.0 246.5 -7.2 1.015 
6 9 - 3  248.3 -3.6 1.061 
67.7 249.9 -1.0 1.106 
66.2 251.1 1.1 1.151 
65.1 251.5 2.9 1.195 
7.55 30 . t3  38.18 
0.390 3OC.3 - & 6  
8.23 31.55 40.18 
0.465 294.2 -11.8 
9.91 33.25 43.17 
ARRIVAL 
32.35 0.754 73.2 0 .502 







45290.0  45360.0 
45100.0 45360.C 
45310.0 45360.C 
0.593 290.0 18.9 
13.02 32.63 45.65 
0.431 30C.2 11-1 
9.13 24.01 33.94 
0.373 305.2 5.8 
7 .85  23.56 31.80 
0.342 30C.P 2.2 
7 .22  24.59 31.81 
0.329 305.7 -1.0 
6.95 25.60 32.55 
0.703 161.7 ?29.9 0.3500 
125.7 
0.689 165.4 324.6 0 .3440 
144.5 
0 .677 169.5 319.2 0 .3370 
155.0 
0.666 174.1 314.1 0.3290 
1.056 -28.77 2.008 
l.OP5 -13.86 2.001 
1.016 -7.83 1.954 
1.002 -4.45 1.988 
0.994 -2.28 1.983 
0.996A -0.62 1.982 
1.019A 0.73 1.987 
1.087A 1 .93  2.CC5 
1.2746, 3.05 2.047 
80.0 260.8 -54.1 1.174 
78.4 2 4 8 . 8  -31.1 0.910 
76.6 2 4 8 . 8  -17.5 0.881 
75.0 250.4 -9.6 0.902 
73.5 252.1 -4.6 0.936 
72.1 253.5 -1.2 0.972 
71.1 254.3 1.4 1.007 
70.3 254.3 3.5 1.039 
70.0 252.8 5.5 1.074 
CNE 0.740 266.9 0.0 
18.03 0.738 76.2 0.501 
ONE 0.740 266.9 0.0 
12.57 0.723 79.7 0.502 
ONE 0.740 266.9 0.0 
9.83 0.710 84.0 0.505 
ONE 0.740 266.9 0.0 160.9 
8.26 0.702 89.4 0 .511 0.658 179.4 309. t  0.3220 
CNE 0.740 266.9 0.0 164.5 
7.30 0.702 96.1 0 .520 
ONE 0.740 266.9 0.0 
6.72 0.720 104.4 0.534 
ONE 0.740 266.9 0.0 
6.40 0.769 114.3 0 .559 
ONE 0.740 266.9 0.0 
6.30 0.876 125.1 0.609 
ONE 0.740 266.9 0.0 
P R R I V l L  
18.03 0.789 70 .1  0 .487 
0 - 3 3 4  301.6 -4.5 
7.06 26 .6 t  33.72 
0 .309 295.6 -8.4 
7.76  27.67 35.44 
0.656 145.7 305.9 0.3150 
166.5 
0.665 193.3 301.6 0.3100 
167.3 
0.697 203.0 303.3 0 - 3 0 7 0  
166 -9 
0.792 215.7 305.9 0.3CSO 
164.9 
GATE = 2445362.0 
0.737 155.6 354.5 0.3780 
0 - 4 4 7  285.7 -12.0 
9.48 28.63 38.11 
12.85 29.67 42.53 
c.5337 285.6 -14.9 
0.462 297.4 -51.5 
9.82 23.08 32.90 
0.518 294.2 2 0 - 1  
11.15 27.55 38.70 
0.381 3C1.7 1 1 . 9  
8.02 22.C9 30.11 
0.331 303.8 5 - 9  
7.00 21.71 28.71 
0.312 302.1 1.1 
6.62 22.32 28.94 
0.317 291.4 -3.6 
1.096 21.10 1.982 88.2  244.6 56.9 0 .851 
81.4 2 5 9 - 9  -49.3 1.002 
79.9 252.8 -25.9 0.817 
78.5 253.5 -13.3 0.805 
77.2 255.0 -6.1 0.825 
76.1 256.2 -1.5 0.852 








TWO 0.773 275.6 0.0 117.9 
27.60 0.750 77.7 0.477 0.698 165.7 333.2 0.3650 1.031 -23.05 
ONE 0.773 275.6 0.0 128.9 
15.75 0.731 81.1 0.475 0.687 170.1 328.4 0.3600 1.013 - 1 0 - 7 0  
ONE 0.773 275.6 0.0 146.0 
11.13 0.728 85.5 0.476 0.677 175.1 323.7 0.3550 1.000 -5.55 
ONE 0.773 275.6 0.0 154.4 
8.78 0.723 90.8 0.480 0 .671 180.8 319.7 0.3490 0.904A - 2 - 6 5  
ONE 0.773 275.6 0.0 158.6 
7.42 0.728 97.2 0.487 0.672 187.7 ?16.6 0 .3440 1.000A -0 .69  
ONE 0.773 275.6 0.0 160.6 
6.59 0.750 105.0 0.501 0.685 196.1 315.0 0.3410 1.028A 0.78 
ONF 0.713 215.6 0.0 161.1 
-963 





6.72 23.12 29.83 
0 - 3 5 4  291.2 - 8 - 3  




D E P A R T  A R R l V E  SPEED R A O E C L  I 1 V 1 PSI 1 ECCEN 
O V 1  OV2 O V T  LEG C O I S T  RAS OECLS 
S M A  T H F T l  THE12 P E R I H  
LAMOA 
APHFL I 2 V 2 P S I  2 R A OECL SPEED 
45300.0 45362.0 
45310.0 45362.0 
0.434 285.7 -12.3 6.09 0-802 114.2 0.528 0.722 206.6 315.6 0.3410 
9.20 24.57 33.77 CNE 0.773 275.6 0.0 160.3 
0.574 282.3 -15.3 5.83 0.906 124.2 0.584 0.827 220.1 Z18.9 0.3440 
12.55 25.32 37.87 ONE 0.773 275.6 0.0 157.5 
1.1046 2.00 1.976 75.0 256.3 4.2 0.902 
1.3106 3-09 2.C19 75.1 254.0 6.5 0-927 
ARRIVAL OATE = 2445364.0 
0.741 155.5 ?62.2 0.350 
117.0 
0.728 158.8 356.0 0.3890 
116.2 
0.695 170.8 337.0 0.3800 
132.9 
0.687 176.1 332.8 0.3760 
146 -6 
0.684 182.3 329.3 0.3730 
152.1 
0.686 1R9.7 326.8 0.3700 
154.2 
0.702 198.7 325.8 0.3680 
154.5 
0.745 209.9 327.0 0.3690 
153.0 











0.402 297.8 -43.3 -11.51 0.794 70.9 0.474 
8.48 17.13 26.21 T H O  0.807 283.7 0.0 
0.430 305.6 -52.1 -17.55 0.782 73.4 0.465 
1.092 15.08 1.945 90.7 237.7 49.1 0.669 
1.067 21-56 1.939 88.7 250.7 58.2 0 . W 8  
1.010 -16.73 1.522 82.9 258.8 -41.3 0.832 
0.998 -7.32 1.918 81.6 256.0 -19.4 0.718 
0.994A -3.19 1.015 80.5 257.0 -8.3 0.728 
1.003A -0.79 1.917 79.7 258.0 -2.0 0.746 
9.10 22.70 31.80 TWO 0. 807 283.7 0.0 
C.434 206.9 19.8 22.07 0.750 82.5 0.453 
9.19 22.52 31.r1 ONE 0.807 283.7 0.0 
0.333 30C.4 10.6 13.12 0.743 86.8 0.452 
7.03 19.45 26-47 ONE 0.807 283.7 0.0 
C.301 298.6 3.5 9.46 0.741 91.9 0.455 
6.42 19.46 25.89 ONE 0-807 283.7 0.0 
0.305 293.6 -2.7 7.56 0.749 98.1 0.462 
6.49 2O.CO 26.48 ONE 0.807 283.7 0.0 
0.344 287.4 -8.3 6.45 0.774 105.5 0.476 
7.25 20.56 27.81 ONE 0.807 283.7 0.0 
0.427 282.4 -12.7 5.78 0.827 114.1 0.505 
.036A 0.86 1.926 79.1 25P.3 2.1 0.766 
.121A 7 - 1 3  1.947 79.1 257.2 5.2 0.783 
.344A 3.19 1.992 79.5 254.1 7.8 0.802 
9.03 21.C6 30.09 CNF 0.807 283.7 0.0 
0.566 275.7 -15.8 5.38 0.930 123.6 0.567 
12.35 21.63 33.98 ON6 0-807 283.7 0.0 
A R R I V A L  O A T E  = 2445366.0 
0.373 297.5 -37.6 -7.96 0.798 71.6 0.464 0.744 155.4 369.6 0.399 
0.367 304.9 -42.9 -10.77 0.787 74.2 0.453 0.732 158.8 363.4 0.401 
0.402 312.3 -53.4 -17.32 0.777 77.0 0.444 0.721 162.6 357.7 0.4010 
C.358 296.7 16.9 16.73 0.755 87.8 0.433 0.696 177.1 341.4 0.3540 
C.258 295.4 6.4 10.46 0.756 92-8 0.435 0.694 183.7 338.3 0.?520 
7.86 14.77 22.63 TWO 0.843 291.4 0.0 112.1 
7.72 17.30 25-03 TWO 0.843 291.4 0.0 115.3 
8.47 22.37 30.84 TWO 0.843 291.4 0.0 114.1 
7.54 18.32 25.86 ONE 0.843 291.4 0.0 136.3 










.089 12.01 1.909 93.0 233.1 44.3 0.568 
.064 15.22 1.504 91.1 242.7 49.7 0.655 
-042 22.16 1.898 89.3 256.1 60.0 0.827 
0.997 -10.74 1.885 84.4 258.4 -30.5 0.689 
0 . 9 9 5 ~  -4.07 1.884 83.5 258.0 -11.9 0.646 
1 . 0 0 7 ~  -0.93 1.817 82.8 258.8 -2.7 0.654 
1.044A 0.97 1.896 82.5 258.7 2.7 0.668 
1.137A 2.31 1.918 82.7 257.1 6.4 0.682 
1.3720, 3.36 1.964 83.4 253.0 9.4 0.699 
0.297 29C.3 -1.8 7.75 0.766 98.9 0.441 0.699 191.6 336.3 0.3500 
0.337 284.2 -8.4 6.29 0.793 106.0 0.456 0.717 201.1 335.9 0.3900 
6.34 17.29 23.63 ONE 0.843 291.4 0.0 147.3 
7.12 17-11 24.82 ONE 0.843 291.4 0.0 147.2 
0.422 219.7 -13.1 5.43 0.847 114.1 0.488 0.764 212.8 337.5 0.3S10 
8.91 18-10 27.01 OYE 0.843 291.4 0.0 145.2 
12.20 18.60 30.79 ONE 0.843 291.4 0.0 140.6 
0.560 277.e -16.3 4.91 0.947 123.1 0.554 0.883 226.8 341.4 0.3430 
ARRIVAL ObTE = 2445368.0 
0.351 297.0 -33.5 -5.67 0.800 72.0 0.456 0.746 155.4 376.7 0.406 
C.338 303.8 -36.5 -7.14 0.791 74.7 0.444 0.736 158.8 370.5 0.400 
7.52 12.92 20.45 TWO 0.879 298.7 0.0 104.5 































95.2 228.0 41.0 0.504 
93.2 237.5 44.4 0.555 
91.4 246.6 50.4 0.636 
89.9 260.8 62.5 0-821 
86.9 265.1 -52.5 0.784 
86.1 258.1 -18.0 0-584 
85.6 258.4 -3.7 0.576 
85.5 258.0 3.5 0.587 
85.8 255.7 8.1 0.599 
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ARRIVAL OATE = 2445370.0 
0.748 155.3 383.4 0.410 
95.2 
0.738 158.8 377.3 0.415 
102.4 












0.348 296.7 -30.2 -4.03 0.802 72.2 0.452 
7.34 11.81 19-15 THO 0.914 305.6 0.0 









































6.84 12.65 19 -49  TWO 0.914 305.6 0.0 










































































































0.720 167.5 366.5 0.420 
110.3 
0.713 172.8 362.3 0.421 
107.7 
0.709 186.0 354.7 0.4210 
125.2 
0.717 194.5 353.5 0.4200 
130.9 
0.739 204.7 353.7 0.4200 
130.2 
01789 216.7 355.6 0.4210 
126.8 
0.912 230.5 359.3 0.4210 
120.5 
A R R I V A L  DATE = 24453r2.0 
45210.0 45372.0 
45220.0 45372.0. 
C.344 296.4 -27.5 -2.76 0.804 72.3 0.450 0.749 155.2 389.8 0.413 
0.315 302.3 -28.1 -3.19 0.796 75.2 0.433 0.740 158.7 383.7 0.419 
7.26 11.27 18.53 TWO 0.949 312.2 0.0 85.0 
6.69 11.63 18.32 THO 0.949 312.2 0.0 93.1 
1.086 8.23 1.821 99.1 216.1 35.1 0.447 
1.060 8-89 1.816 97.1 226.2 37.3 0.460 
9 31 
1982 
E ART H-ME RCU RY 
OFPART ARRlVE SPEED R A OECL 1 1 V 1 PS1 1 ECCEN SMA THETl THETZ PERlH APHEL I 2 V 2 PSI 2 R A OECL SPEED 












































0.290 306.9 -29.9 -3.90 0.788 78.3 0.420 0.731 162.8 378.1 0.424 1.037 5.82 1.811 95.3 235.0 39.7 0.482 
















11.74 13.25 24.99 ONE 0.949 312.2 0.0 109.6 
ARRIVAL O N E  = 2445374.0 
0.344 296.3 -25.1 -1.72 0.804 72.2 0.450 0.750 155.0 395.9 0.412 1.088 7.68 1.797 101.0 210.4 31.9 0.446 
0-313 301.9 -25.1 -1-93 0.797 75.2 0.432 0.741 158.6 389.9 0.421 1.061 8.05 1.752 98.9 220.2 33.9 0.444 
C.284 30t. l  -25.7 -2.27 0.790 78.4 0.417 0.732 162.7 384.3 0.427 1.037 8.54 1.788 97.1 229.0 35.8 0.451 
7.26 11.23 18.49 TWO 0.983 318.6 0.0 74.6 
6.64 11.18 17.81 TWO 0.983 318.6 0.0 83.1 




































































































































































0.259 308.4  -27.6 -2.86 0.785 81.8 0.405 0.725 167.6 379.4 0.431 1.018 9.27 1.784 95.6 236.5 37.9 0.465 
0.243 308-4 -32-2 -4.02 0.781 85.6 0.396 0.719 173.2 375.2 0.434 1.004 10-57 1.781 94.3 242.8 41.5 0.492 
0 -249  306-6 -43.0 -7.18 0.781 89.8 0.392 0.716 179.7 371-8 0.436 0.996 13.86 1.779 93.3 248.3 50.1 0.555 
5.67 11.79 17.46 TWO 0.983 318.6 0.0 96.2 
5.39 12.55 17.94 TWO 0.983 318.6 0.0 100.6 
13.01 33.85 46.90 
0.304 283.2 6 -3  
6.48 10.95 17.43 
6.77 10.95 17.72 
0.404 274.9 -17.0 
8.51 11.62 20.13 
0.534 274.8 -19.6 
11.55 12.62 24.16 
0.319 277.8 -11.0 
5.50 14.40 19.90 TWO 0.983 318.6 0.0 102.5 
0.593 322.5 -69.6 -35.89 0.787 94.7 0.392 0.718 187.3 369.9 0.436 0.999A 42.71 1.780 92.8 349.6 82.5 1.217 
TWO 0.983 318.6 0.0 96.5 
10.78 0.801 100.1 0.399 0.727 196.1 368.0 0.437 1.017A -3.84 1.785 92.3 249.9 -15.9 0.436 
ONE 0.983 318.6 0.0 110.5 
4.86 0.830 106.5 0.417 0.750 206.4 368.4 0.437 1.063A 2-22 1.157 92.5 248.4 9.2 0.436 
ONE 0.983 318.6 0.0 109.6 
3.19 0.881 113.7 0.455 0.800 218.3 370-2 0-436 1.1646 4.02 1.820 93.2 244.7 16.1 0.459 
0.347 296.3 -23.1 
7.33 11.62 18.94 
0.314 301.7 -22.5 
6 -66  11.21 17.86 
0.283 305.6 -22.3 
6.08 11.04 17.12 
0.255 307.5 -22.9 
5.61 11-0.5 16.67 
0.234 306.6 -24.8 
5.26 11.26 16.52 
0.224 302.5 -28.9 
5.09 11.72 16.81 
0.239 256.5 -39.4 
5.34 13.22 18.56 
0.433 284.5 22.5 
9.17 15.27 24.43 
0.313 277.7 -13.7 
6.64 10.50 17-14 
0.397 274.9 -19.2 
8.37 11.34 19.71 
C.525 275.1 -21.1 
11.32 12.49 23.81 
0.354 290.4 -21.3 
7.46 12.37 19.83 
0.318 301.8 -20.4 
6.74 11.65 18.39 
0.285 305.5 -19.6 
6.13 11.17 17.30 
C.256 307.1 -19.3 
5.62 10.89 16.51 
0.233 305.5 -19.6 
5.24 10.76 16.00 
0.220 301.1 -20.7 
5.03 10.74 15.77 
0.223 293.3 -22.3 
5.08 10.82 15.89 
0.249 284.9 -24.5 
5.50 11.10 16.60 
0.303 278.3 -22.2 
6.46 11.07 17.54 
0.390 275.4 -23.0 
8.22 11.71 19.93 
0.515 275.7 -23.2 
11.08 i 2 . a  23.91 
0.364 290.6 -19.8 
7.67 13.44 21.11 
ONE 0.983 318.6 0.0 105.5 
2.43 0.969 121.5 0.526 0.916 231.5 373.3 0.434 
ONE 0.983 318.6 0.0 98.7 
ARRlVAL OATE = 2445376.0 
-0.83 0.805 71.8 0.453 0.750 154.7 401.8 0.410 
-0.91 0.797 75.0 0.433 0.741 158.3 395.7 0.420 
TWO 1.015 324.7 0.0 64.7 
TWO 1.015 324.7 0.0 72.9 
TWO 1.015 324.7 0.0 80.3 
TWO 1.015 324.7 0.0 86.6 
-1.04 0.791 78.3 0.416 0.733 162.5 390.2 0.428 
-1.25 0.786 81.8 0.403 0.726 167.4 385.3 0.433 
-1.63 0.783 85.6 0.393 0.721 173.1 381.2 0.427 
TWO 1.015 324.7 0.0 91.7 
-2.46 0.784 89.8 0.388 0.718 179.7 377.9 0.440 
TWO 1.015 324.7 0.0 95.3 
-5.37 0.790 94.6 0.388 0.720 187.4 375.6 0.441 
TWO 1.015 324.7' 0.0 96.9 
22.75 0.804 100.1 0.394 0.729 196.3 374.3 0.442 
ONE 1.015 324.7 0.0 97.0 
3.71 0.832 106.3 0.413 0.752 206.6 374.7 0.441 
ONE 1.015 324.7 0.0 98.5 
2.04 0.882 113.4 0.450 0.801 218.3 376.3 0.440 
ONE 1.015 324.7 0.0 94.6 
1.44 0.965 121.0 0.520 0.911 231.2 379.1 0.437 
ONE 1-015 324.7 0.0 88.4 
ARRIVAL OATE = 2445378.0 
-0.04 0.804 71.3 0.459 0.750 154.4 407.4 0.406 
-0.05 0.797 74.6 0.436 0.741 158.0 401.3 0.418 
-0.05 0.791 78.0 0.418 0.733 162.2 395.8 0.427 
-0.06 0.787 81.6 0.403 0.726 167.1 390.9 0 . 4 3 3  
TWO 1.047 330.7 0.0 55.7 
TWO 1.047 330.7 0.0 63.4 
TWO 1-047  330.7 0.0 70.4 
TWO 1.047 330.7 0.0 76.6 
TWO 1.047 330.7 0.0 81.8 
-0.07 0.784 85.4 0.393 0.721 172.9 386.8 0.438 
-0.10 0.785 89.7 0.386 0.719 179.5 383.6 0.441 
Tno 1.047 330.7 0.0 85.7 
-0.17 0.791 94.5 0.385 0.721 187.2 381.3 0.443 
TWO 1.047 330.7 0.0 88.2 
-0.56 0.805 99.9 0.392 0.730 196.1 380.2 0.444 
TWO 1.047 330.7 0.0 89.1 
0-39 0.832 106.1 0.410 0.752 206-4 380.4 0.443 
ONE 1.047 330.7 0.0 88.0 
0.15 0.880 113.0 0.447 0.798 217.9 381.8 0.442 
ONE 1.047 330.7 0.0 84.7 
0.09 0.959 120.5 0.514 0.901 230.5 384.3  0.438 
ONE 1.047 330.7 0.0 79.1 
ARRIVAL OATE = 2445380.0 
0.68 0.803 70.6 0.467 0.749 154.0 412.8 0.359 
TWO 1.076 336.5 0.0 47.7 























7-29 1.777 102.7 205.6 
7.45 1.772 100-6 214.8 
7.66 1.768 98.8 223.3 
7.95 1.764 97.2 230.7 
8.40 1.761 95.9 236.8 
9.30 1.760 95.0 241.4 
12.27 l . 7 t l  94.3 244.8 
.15.78 1.766 94.0 246.9 
3.33 1.777 94.3 243.5 
5.07 1.800 95.1 239.7 
5.74 1.841 96.5 233.0 
7-02 1.759 104.4 202.1 
7.02 1.754 102.2 210.4 
7.03 1.750 100.3 218.3 
7.05 1.747 98.8 225.3 
7.06 1.744 97.5 231.2 
7.09 1.743 96.5 235.8 
7.16 1.744 95.9 238.7 
7.57 1.749 95.7 239.6 
6.62 1.760 95.9 238.4 
6.86 1.782 96.7 234.8 
6.92 1.821 98.2 228.6 
1.099 6.84 1.744 106.2 199.8 



























OEPART ARRIVE SPEED R A OECL 
OVI OY2 O W  
1 1 V 1 PSI 1 ECCEN 
LEG C O I S T  RAS OECLS 
SMA THETl WET2 P E R I H  
LAMOA 
0.741 157.5 406.6 0.413 
0.733 161.7 401.1 0.424 
0.726 166.7 396.2 0.431 
0.721 112.4 392.1 0.437 
0.719 179.0 388.9 0.441 
0.721 186.7 386.6 0.443 


















0.325 302.0 -18.5 0.71 0.797 74.1 0.442 
6.89 12.43 19.32 TWO 1.076 336.5 0.0 
0.291 305.7 -17.3 0.78 0.791 77.6 0.422 
6.23 11.t5 17.92 TWO 1.076 336.5 0.0 










6-72 1.740 103.9 207.3 
6.58 1.736 101.9 214.4 
6.40 1.732 100.2 220.9 
6.17 1.729 98.9 226.5 
5.81 1.728 97.9 230.8 
5.13 1.729 97.3 233.7 
3.14 1.734 97.1 234.9 
10.64 1.766 98.1 229.8 
8.76 1.803 99.7 224.9 
23.9 0.487 
24.9 0.462 







5.68 11.16 16.84 
0.235 305.5 -15.8 
5.28 10.79 16.07 
0.221 301.1 -15.5 
5.05 10.54 15.59 
0.224 293.2 -14.7 
5.09 10.33 15.43 
0.254 284.6 -10.5 
5.58 10.05 15.63 
0.388 276.9 -31.1 
8.17 13.25 21.41 
0.505 276.7 -26.4 
10.84 13.68 24.52 
TWO 1.076 336.5 0.0 
1.04 0.784 85.1 0.394 
TWO 1.076 336.5 0.0 
1-34  0.785 89.4 0.386 
TWO 1.076 336.5 0.0 
1.96 0.791 94.2 0.385 
TWO 1.076 336.5 0.0 
3.89 0.804 99.6 0.391 
TWO 1.076 336.5 0.0 
-3.73 0.876 112.5 0.443 
ONE 1.076 336.5 0.0 
-1.91 0.951 119.9 0.507 
ONE 1.076 336.5 0.0 
ARRIVAL 
o . i S i  217.1 386.8 0.442 
77.1 
11.6 
0.889 229.4 388.9 0.438 
D A T E  = 2445382.0 
0.748 153.7 418.1 0.351 
0.740 151.1 411.8 0.406 
0.732 161.2 406.2 0.418 
0.725 166.0 401.3 0.428 
0.120 171.7 397.1 0.434 
0.718 178.3 393-8 0.439 



























1.90 0.783 84.6 0.397 
TWO 1.105 342.2 0.0 
2.33 0.784 88.9 0.388 
TWO 1.105 342.2 0.0 
3.14 0.789 93.7 0.386 
































6.74 1.133 107.9 198.5 
6.50 1.728 105.5 205.2 
6.24 1.124 103.4 211.7 
5.93 1.720 101.7 217.6 
5-54 1.718 100.3 222.7 
4.97 1.116 99.3 226.8 
4.04 1.717 98.6 229.7 
2.01 1.122 98.4 231.0 
-7.02 1.732 98.7 229.6 
23.12 1.752 99.4 218.2 
11.95 1.787 100.9 221.5 










3 8 - 4  0.587 
0.266 307.8 -14.0 
5.79 11.79 17.58 
0.240 306.5 -12.8 
5.36 11.23 16.59 
0.225 3C1.S -11.9 
5.11 10.82 15.93 
0.227 294.2 -10.5 
5.14 10.51 15.66 
0.785 
1.105 342.2 0 -0 
0.257 285.8 -6.8 5.05 0.802 99.1 0.391 
TWO 1.105 342.2 0.0 
13.95 0.827 105.2 0.407 
TWO 1.105 342.2 0.0 
-16.30 0.870 111.8 0.440 
ONE 1.105 342.2 0.0 
-5.30 0.941 119.2 0.501 
ONE 1.105 342.2 0.0 66.4 
0.728 194.8 390-3 0.443 
0.747 204.8 390.4 0.443 
69 -0 
h 9  -9  
017s; 215.9 391.0 0.441 
0.874 227.9 393.1 0.436 
76.0 
0.499 278.6 -32.0 
10.69 15.33 26.02 
ARRlVPL 
2-02 0.801 68.5 0.492 
TWO 1.132 347.8 0.0 
2.05 0,794 72.3 0.461 
TWO 1.132 347.8 0.0 
2.14 0.788 76.1 0.437 
TWO 1.132 347.8 0.0 
2.31 0.784 79.9 0.417 
TWO 1.132 341.8 0.0 
2.60 0.781 84.0 0.402 
TWO 1.132 347.8 0.0 
3.07 0.782 88.3 0.392 
TWO 1.132 347.8 0.0 
3.90 0.787 93.1 0.388 
TWO 1.132 347.8 0.0 
5.59 0.799 98.5 0.392 
TWO 1.132 347.8 0.0 
10.43 0.822 104.5 0.407 
TWO 1.132 341.8 0.0 
-12.43 0.929 118.5 0.494 
ONE 1.132 347.8 0.0 
ARRIVAL 
2.67 0.799 61.1 0.508 
TWO 1.158 353.4 0.0 
2.66 0.792 71.1 0.475 
TWO 1.158 353.4 0.0 
2.74 0.786 75.0 0.448 
TWO 1.158 353.4 0.0 
2.90 0.782 79.0 0.426 
TWO 1.158 353.4 0.0 
3.19 0.779 83.2 0.409 











DATE = 2445384.0 
0.747 153.3 423-3 0.380 
0.738 156.5 416.8 0.398 
0.731 160.5 411.1 0.412 
0.724 165.3 406.1 0.422 
0.719 110.9 401.9 0.430 
0.716 177.4 398.5 0.436 
0.718 185.0 396.1 0.439 
0.725 193.6 394.8 0.441 
0.743 203.5 394.7 0.440 











D A T E  = 2445386.0 
0.746 152.9 428.4 0.367 













0.394 297.2 -1 7.2 
8.30 lb.36 24.65 
0.349 302.8 -15.5 
7.37 14.84 22.21 
0.310 306.8 -13.7 
6.59 13. t4  20.23 
0.275 308.6 -12.0 
5.95 12-70 18.66 
0.248 307.6 -10.5 
5.48 11.98 11.46 
0.230 303.3 -9.2 
5.20 11.44 16.64 
0.230 291.9 -7.7 
5 -20  11.07 16.27 
0.257 281.t -4.9 
5.64 10.90 16.54 
0.332 281.9 2.8 
7.02 11.45 18.47 
0.517 283.2 -42.9 











6.71 1.724 109.8 198.1 
6.36 1.719 107.1 204.2 
6.00 1.715 104.9 210.0 
5.58 1.711 103.1 215.4 
5.07 1.709 101.7 220.1 
4-39 1.107 100.6 224.0 
3.37 1.708 99.9 226.7 
1.49 1.712 99.6 228.0 
-3.53 1.722 99.8 227.4 






1 6 - 5  0.453 
13.0 0.440 













0.414 297.6 -16.2 
8.74 18.17 26-91 
0.366 303.3 -14.3 
7.71 16.41 24.12 
C.324 301.5 -12.3 
6.86 14.99 21.85 
0.287 305.7 -10.4 
6.16 13.87 20.03 
0.257 305.1 -8.7 
5.63 12.99 18.62 
0.237 305.2 -7.1 
5.31 12.34 17.64 
0.234 298.2 -5.6 
5.26 11.90 17.16 
0.257 29C.O -3.6 
5.64 11.72 17.36 
0.319 283.8 0.9 
6.75 12.10 18.85 
0.501 284.0 14.9 











6 -74  1.718 111.7 198.4 
6.29 1.713 108.9 204.0 
5-83 1.709 106.5 209.3 
5.32 1.705 104.5 214.2 
4.72 1.702 103.0 218.6 
3.97 1.7C1 101.8 222.1 
2.9.1 1.7C1 101.1 224.7 
1.20 1.705 100.8 226.2 
-2.38 1.714 100.9 226.0 









0.729 159.8 415.9 0.403 








0.717 169.9 406.4 0.424 
0.714 176.3 402.9 0.43C 
0.715 183.7 400.4 0.435 
0.121 192.2 399.0 0.437 
0.137 201.9 398.6 0.436 
0.779 87.6 0.397 
1.158 353.4 0.0 
0.783 92.4 0.392 
1.158 353.4 0.0 
0.795 97.8 0.395 
1.158 353.4 0.0 
0.816 103.7 0.408 
1.158 353.4 0.0 
0.854 110.5 0.437 
1.158 353.4 0.0 
ARRIVAL [ 
-8.4 0.476 
-45.7 0.645 0.770 212.6 399.5 0.433 
60 -9 
)ATE = 2445388.0 
0.144 152.6 4?3.6 0.351 
0.735 155.3 426.6 0.374 
0.727 159.0 420.5 0.392 
24.7 
29.3 




0.438 291.9 -15.4 
9.28 20.22 29.50 
0.386 304.0 -13.3 
8.14 18.20 26.34 
0.341 308.5 -11.2 
7 - 1 9  16.56 23.75 
3.33 0.798 65.4 0.528 
TWO 1,182 358.9 0.0 
3.21 0.790 b9.7 0.491 
TWO 1.182 358.9 0.0 
3.30 0.784 73.8 0.461 
TWO 1.182 358.9 0.0 
1.137 6.83 1.115 113.8 199.2 14.3 0.754 
1.096 6.27 1.710 110.7 204.4 14.8 0.685 
1.062 5.72 1.706 108.1 209.4 14.9 0.629 
133 
1982 
EART H-HERCU RY 
D E P A R T  ARRIVE SPEEO R A OECL 
O V I  ow2 O V T  
0.301 311.0 -9.1 
6 -42  15.25 21.67 
5.83 14.21 20.04 
0.246 307.5 -5.4 
5-45 13.44 18.89 
0.239 301.C -4.0 
5.34 12.92 18 -26  
0.257 292.9 -2.6 
5.64 12.70 18 -34  
0.309 28-5.3 0.1 
6.57 12.99 19.56 
C.423 283.8 7.3 
8.95 15.03 23.98 
0.268 3 ic .e  -7.1 
I 1 V 1 P S I  1 ECCEN S H A  THE11 WET2 P E R I H  
LEG COIST RAS OECLS LAHOA 





































0.720 163.4 415.2 0.406 
0.715 168.8 410-8 0-416 
0.711 175.0 407.1 0.424 
0.711 182.3 404.5 0.429 
0.717 190.6 402.8 0.431 
0.731 200.0 402.3 0.431 















5.13 1.702 106.0 213-9 14 -5  0.584 
4.46 1.649 104.4 217.9 13-5 0.549 
3.66 1.657 103.1 221.3 11 -6  0.522 
2.59 1.657 102.2 223.8 8.6 0.504 
1.01 1.700 101.8 225.2 3.4 0.497 
-1.81 1.708 101.9 2 2 5 - 4  -6.0 0.507 










T H O  1.182 
15.42 
TWO 





















0.466 29E.2 -14.7 
9.93 22.52 32.46 
0.410 304.6 -12.6 
4.01 0.796 63.4 0.552 
TWO 1.205 4.4 0.0 
3.87 0.788 68.0 0.511 
0.742 152.4 438.8 0.333 
0.733 154.8 431.6 0.358 
0.725 158.1 425.2 0.379 
0.718 162.4 419.7 0.395 
0.712 167.5 415.0 0.407 

















7-00 1.715 116.1 200.4 
6.32 1.710 112.7 205.4 
5.66 1.706 109.9 210.0 
4.99 1.7C2 107.6 214.3 
4-26 1.698 105.7 218.1 
3.42 1.696 104.4 221.2 
2.35 1.656 103.4 223.7 
0.6R l i k 5 8  102.9 225.2 
-1.47 1.705 102.9 225.5 











8.66 20.21 28.87 
0.361 305.4 -10.3 
7.61 18.34 25.94 
TWO 1.205 4.4 0.0 
3.85 0.781 72.3 0.477 
TWO 1.205 4.4 0.0 
3.94 0.776 76.6 0.450 
TWO 1.205 4.4 0.0 
4.16 0.772 80.9 0.429 
TWO 1.205 4.4 0.0 
4.55 0.771 85.5 0.413 
TWO 1.205 4.4 0.0 
5.20 0.774 90.4 0.405 0.708 180.6 408.3 0.421 
TWO 1.205 4.4 0.0 39.8 
6.29 0.783 95.8 0.404 0.712 188.7 406.5 0.425 
TWO 1.205 4.4 0.0 40.9 
8.27 0.801 101.8 0.413 0.724 197.9 405.7 0.425 
TWO 1.205 4.4 0.0 41.4 
12.64 0.833 108.5 0.436 0.750 208.2 406.0 0.423 
TWO 1.205 4.4 0.0 43.0 
0.318 312.4 --8.O 
6.74 16.82 23.57 
0.282 312.E -5.9 
6.07 15.63 21.70 
0.256 31C.l -4.1 
5.62 14.72 20.34 
0.246 304.2 -2.7 ~. 
5.44 14.11 19 -55  
0.258 296.3 -1.6 
5.65 13.83 19.48 
0.302 285.2 -0.1 
6.43 1 4 . W  20.46 
0.391 285.5 3.7 
8 - 2 4  15.28 23.52 
A R R I V A L  O A T E  = 2445392.0 
4 - 7 4  0.794 61.1 0.579 0.741 152.3 444.2 0.311 
TWO 1.226 9.9 0.0 16.9 
45210.0 45392.0 0.500 298.4 -14.2 












7.23 1.718 118.6 201.9 
6.42 1.713 114.8 206.8 
5.66 1.708 111.7 211-2 
4.91 1.704 109.2 215.3 
4.12 1.700 107.2 218.9 
3.23 l.tS8 105.7 221.9 
2.17 1.657 104.6 224.3 
0.78 1.699 104.0 225.8  
-1.25 1.705 103.9 226.4 
-4.79 1.717 104.4 225.7 












45220.0 45392.0 0.438 305.2 -11.9 4.50 0.786 65.9 0.534 0.731 154.3 436.6 0.340 
9.29 22.48 31.77 TWO 1.226 9.9 0.0 20.6 
45230.0 45392.0 0.385 31C.4 -9.6 4.40 0.778 70.5 0.497 0.723 157.4 429.9 0.3C4 
8 - 1 1  20.34 28.44 ThO 1.226 9.9 0.0 24.3 
45240.0 45392.0 0.338 313.8 -7.2 4.43 0.773 75.0 0.466 0.715 161.3 424.1 0.382 








0.299 314.9 -4.9 
6.38 17.22 23.60 
0.269 313.0 -3.0 
5.84 16.17 2 2 - 0 1  
0.254 307.7 -1.6 
5.58 15.44 21.02 
0.260 300.1 -0.7 
5.68 15.C7 20.75 
0.296 292.7 -0.0 
6.32 15-16 21 .4R 















0.768 79.5 0-442 0.709 166.2 419.2 0.395 
1.226 9.9 0.0 30.6 
0.767 84.2 0.424 0.705 172.0 415.2 0.4C5 
1.226 9.9 0.0 33.0 
0.768 89.2 0.413 
1.226 9.9 0.0 
0.776 94.6 0.410 
1.226 9.9 0.0 
0.792 1 O G . 6  0.417 
1.226 9.9 0.0 
0.821 107.3 0.437 
1.226 9.9 0.0 
0.870 114.6 0.476 
1.226 9.9 0.0 
ARRIVAL 
O l i o 3  178.8 412.1 0.412 






0.716 195.6 409.0 0.418 
0.739 205.6 409.0 0.416 
0-786 216.4 409.9 0.411 
O A T E  = 2445394.0 
7.80 16.C6 23.86 
11.07 19.38 30.45 












0.539 298.6 -13.8 
11.67 2e.CO 39.66 
0.471 305.7 -11.5 
10.05 25.01 35.06 
0.413 311.4 -9.0 
8-72 22.57 31.29  
0.362 315.4 -6.5 
7.62 20.59 2e.21 
0.319 317.1 -4.1 
6.75 19.01 25.76 
0.284 316.C -2.0 
6.11 17.79 23-90 
0.264 311.6 -0.6 
5.75 16.92 22.67 
0.263 304.4 0.1 
5-74  16.43 22.17 
0.291 296.7 0.3 
6.23 16.41 22-64 
0.354 291.3 1.0 
7.47 17.07 24.54 
0.467 285.6 4.1 

























































































152.4 449.9 0.287 
154.0 441.8 0.320 
156.6 434.8 0.346 
160.3 428.6 0.36b 
164.8 423.4 0.382 
170.4 419.1 0.354 
176.9 415.7 0.402 
184.5 413.4 0.4C7 
193.2 412.1 0.4CS 
202.9 411.8 0.409 
213.4 412-4 0-404 
7.56 1.724 121.4 203.7 
b.59 1.719 117.2 208.4 
5.71 1.714 113.8 212.8 
4-87 1.709 111.0 216.7 
4.02 1.7C5 108.8 220-2 
3.10 1.703 107.1 223.1 
2.03 1.7CI 105.8 225.5 
0.71 1.702 105.0 227.1 
-1.09 1.707 104.8 227.8 
-3.92 1.718 105.2 227.5 






7 - 5  0.671 





















0.584 298.5 -13.6 6.41 0.789 55.1 0.648 0.737 152.9 455.9 0.260 
12.79 31.25 44.04 TWO 1.265 21.2 0.0 11.1 
0.510 3C6.1 - 1 1 - 2  5-66 0.780 60.8 0.593 0.727 153.9 447.3 0.296 





8-01  1.733 124.6 205.5 10.2 1.128 
6.84 1.728 119.9 210.3 10.1 1.013 
5.82 1.722 116.1 214-6 9.8 0.919 
4 .Pe  1.718 113.0 218.5 9.2 0.842 
TWO 1.265 21.2 0.0 13.6 
5.53 0.772 66.1 0.547 0.717 156.0 439.8 0.325 0.445 312.3 -8.7 
9.45 25.08 34.53 
0.389 316.8 -6.0 
8.21 22.81 31.02 
TWO 1.265 21.2 0.0 16.6 
5.38 0.765 71.1 0.508 0.709 159.3 433.3 0.349 




DEPART ARRIVE SPEEO R A OECL I 1 V 1 P S I  1 
OV1 OV2 OVT LEG COIST RAS 
CCCEN SHA THETl THE12 P E R I H  APHEL 
OECLS LAUOA 
I 2 V 2 P S I  2 R A OECL SPEEO 
45250.0 45396.0  0.342 319.3 -3.5 5 - 4 0  0.759 75.9 
4526C.O 45396.0 0.303 315.1 -1.3 5 - 5 8  0.756 80.9 
6.45 19.58 26.03 T K O  1.265 21.2 
45270.0 45356.C 0.277 315.6 0.3 5.95 0.755 86.1 
5.97 18.55 24.52 TWO 1.265 21.2 
7 .21  20.59 28.20 Two 1.265 21.2 
0.478 0.702 163.5 427.7 0.367 1.037 
0 . 4 5 4  0.696 148.7 423.1 0.380 1.013 
0.0 22.2 
3.96 1.713 110.5 221.9 8.2 0.780 
3.00 1.710 108.6  224.8 6 .6  0.732 
2 - 9 3  1.708 107.1 227.1 4.5 0.697 
0.66 1.709 106.2 228.8 1 - 6  0.676 
-0.98 1.713 105.8 229.7 -2.4 0.670 
.3.34 1.722 106.0 229.8 -8.1 0.686 




0 . 4 3 7  0.693 174.9  419.4 0.350 0.997 
0.429 0.694 182.2 416.7 0.397 0.992A 45280.0 45356.0 0.265 305.C 1.0 6.60 0.760 91.7 
5.84 17.52 23.76 TWO 1.265 21.2 
45290.0 45396.0 0.288 301.2 0.9 7.67 0 .771 97.8 
6.18 17.76 23.94 TWO 1.265 21.2 
45300.0 45356.0 0.341 295.0 C.7 9.50 0.795 104.5 
7 .20  18.22 25.42 TWO 1.265 21.2 
45310.0 45346.0 0.436 292.1 2.0 12.99 0 - 8 3 5  111.9 
9.23 1 9 - 7 4  28.97 TWO 1.265 21.2 
0.42? 0 .701 190.6  415.1 0.400 1.0011 - 
0.442 0.717 199.9 414.5 0.400 1.0346 ~ 




ARRIVAL OATE = 2445398.0  
6.64 0.778 57.6 0.629 0.725 154.0 453.2 0.269 
TWO 1-282 20.9 0.0 10.8 
6.15 0.769 63.3 0.578 0.715 155.6 445.1  0.302 
TWO 1.282 26 .9  0.0 13.3 
5.88 0.761 68.6 0.535 0.706 158.4 438.1 0.328 









4 5 3 0 0 - 0  45398.0 
45310.0 453’38.0 
0.554 306.4 -11.1 
1 2 - 0 4  31.C7 43.12 





























7.19 1.739 123.0 212.4  
6.00 1.734 118.7 216.7 
4.94 1.729 115.2 220.6 
3.94 1.724 112.4 224.0  
2.93 1.721 110.2 226.9 
1.85 1.718 108.5 229.2 
0.62 1.718 107.4 231.0 
-0 .89  1 .721 106.8 232.1 
-2 .93  1 .729 106.9 232.4 
-6.05 1.744 107.6 231.6 
9.4 1.121 
9.0 1.014 


















7.0 1 - 1 2 8  







10.33 27.89 38.22 
0.422 318.2 -5.7 
8.91 25.30 34 .21  
0 .369 321.4 -3.1 
7.77 23.20 30.97 
0.325 322.1 -0.8 
6.88 21.56 28.43 
0.293 315.7 1.0 
6.26 20.33 26.60 
0.278 314.C 1.8 
5.99 19.54 25.51 
0.288 306.3 1.5 
6 .17  1 9 - 7 2  25 .39  
0.330 295.4 0.8 
6 .98  19.49 26.47 
0.411 295.4 C.8 
8 - 6 8  20.64 29.32 
5.RO 0.754 73.7 0.500 
26.9 0.0 
78.8 0 .473 
26.9 0.0 
84.2 0.453 
0.698 162.2 432.1 0.349 
0.692 167.0 427.1 0.365 
0.688 172.9 423.1 0.376 
0.688 179.8 420.1 0.384 
18.5 
20.8 
22.6 26.9 0.0 
89.9 0.441 6.68 0.751 
TWO 1.282 26.9 0.0 24.1 
7.54 0.760 96.0 0.439 0.692 187.8 418.1 0.389 
TWO 1-282  26.9 0.0 25.2 
8.98 0.781 102.8 0 .448 0.705 196.9 417.2 0.350 
TWO 1.282 26.9 0.0 26.2 
11.53 0.817 110.1 0.473 0.734 206.9 417.3 0.387 
ThO 1 - 2 8 2  26.9 0.0 27.8 
ARRIVAL OATE = 2445400.0  
6.83 0.765 60.0 0.613 0.712 155.5 450.8 0.275 
TWO 1.298 32.8 0.0 10.4 
6.41 0.757 65.7 0.566 0.703 157.7 443.3 0.305 
TClO 1.298 32.8 0.0 12.7 
6.20 0.749 71.1 0.527 0.694 161.0 436.8 0.329 




45260.0 45400.0  
I 4527C.O 45400.0 
45280.0  45400.0 
45290.0  4 5 4 0 0 - 0  
45300.0 45400.0 
45310.0  45400.0 
0.527 313.8 -8 .4  
11.38 31.C8 42.46 
0.459 315.5 -5 .6  
9.77 2 8 - 1 0  37.86 
0.400 323.4 -2.8 
8.45 25.68 34.12 
0.351 325.1 -0.4 
7.40 23.76 31.16 
0.313 323.8 1.5 
6 - 6 4  22.31 28.94 
0.290 315.1 2.5 
6.21 21.31 27.52 
0.290 311.8 2.3 
6.22 20.80 27.02 
6.26 1.749 121.7 219.0 
5.06 1.743 117.8  222.9 
3.96 1.739 114.6 226.4 
2 - 8 9  1.734 112.1 229.3 
1.79 1.732 110.1 231.7 
0.59 1.730 108.8 233.5 
-0.83 1.732 108.0 234.8 
-2.63 1.738 107.8 235.3 
-5 .17  1.752 108.3 235.0 







0.688 165.4 431.4 0.347 
0.683 170.8 427.0 0.361 
0.681 177.4 423.6 0.370 
0 .684 135.0 421.2 0.376 
17.3 
19 - 2  
20.8 
TWO 1.298 32.8 0.0 22.0  
8.56 0 - 7 6 6  101.0 0.455 0.694 193.7 419.9 0.378 
T H O  1.298 32.8 0.0 23.1 
10.48 0.798 108.5 0.475 0.718 203.4 419.6 0.377 
TWO 1.298 32.8 0.0 24.5 
ARRIVAL OAT€ = 2445402.0  
7.60 0.762 5 6 . 3  0 .654 0.710 155.7 457.0 0.245 
TWO 1.312 3 8 - 9  0.0 8.1 
0.322 504.4 1.2 
0.391 295.3 0.4 
8.23 21.73 29.96 





45270.0  45402.0 
45280.0 45402-E 
4 5 2 9 0 - 0  45402.0 
45300.0 45402.0  
45310.0 45402.0 
0.578 314.2 -8.6 
1 2 - 6 4  34.65 47.33 
0.503 320.6 -5.6 
10.79 31.26 42.06 
0 .438 325.3 -2.8 
9.27 28.46 37 .74  
0.382 327.8 -0.1 
8.04 26.23 34.27 
0.337 327.7 2.0 
7.11 24.50 31.61 
6.63 1 - 7 6 7  125-2 221.4 
5.24 1.761 120.7 2 2 5 - 5  
4.02 1.756 117.1 229.0 
2.89 1.751 114.2 232.0 
1 - 7 6  1 .748 111-9 234.5 
0.56 1.746 110.3 236.4 
-0.78 1.747 109.2 237.8 
-2.40 1.752 108.8 238.5 








79.5 0 .494 
68.2 0.557 
0.700 157.2 448.9 0.279 
0.691 160.0 441.9 0.306 
0.683 163.9 435.9 0.327 





TWO 1.312 38.9 0.0 15 .9  
0.306 324.3 3.2 
6 - 5 1  23.26 29.78 
0.297 317.7 3.1 
6 - 3 3  22.54 28.88 
0 .317 31C.C 1.9 
6.81 0.732 85.5 0.475 0.674 175.0 427.2 0.354 
TWO 1 - 3 1 2  38.9 0.0 17.6 
7.33 0.737 91.9 0.464 0.676 182.2 424.4 0.362 
TWO 1.312 38.9 0.0 19.0 
R.21 0.750 98.9 0.465 0.683 190.5 422.7 0.365 
6 - 7 2  2 2 - 4 0  29.11 
0 .373 302.9 0.4 
7.86 22.58 30.84 
TWO 1 - 3 1 2  38.9 0.0 20.2 
9.67 0 - 7 7 8  106.5 0.480 0 .702 199.8 422.1 0 - 3 6 5  




DEPART A R R I V E  SPEED R A OECL I 1 V I PSI 1 ECCEN SMA THETl THET2 PERIH APHEL 1 2 V 2 P S I  2 R A OECL SPEED 
O V 1  O b 2  OVT LEG COIST RAS OECLS LAMOA 
ARRIVAL DATE = 2445704.0 
0.711 157.0 319.6 0.2970 
132.9 
0.694 159.7 313-2 0.2870 
147.1 
0.676 162.6 306.7 0.2770 
156.6 
0.659 165.7 300.3 0.2650 
163.3 
0.642 169.1 2 9 4 - 0  0.2520 
168.2 
0.626 172.9 2 8 8 - 0  0.2?90 
172.0 
0.613 177.1 282.4 0.2260 
174.7 












0.567 272.6 4 - 7  

















































































1.125 -24.00 2.178 
1.100 -15.51 2.170 
1.075 -11.17 2.161 
1.053 -8.43 2.152 
1.031 -6.41 2.143 
1.013 -4.91 2.134 
1.000 -3.58 2.126 
0.996A -2.36 2.121 
1.01OA -1.18 2.121 
1.063A 0 -04  2-135 
75.3 223.3 -47-0 1.112 
73.0 218.8 -32-0 1.048 
70.7 219.4 -22.2 1.047 
68.4 221-2 -15-7 1.087 
66.0 223.3 -11.1 1.142 
63.8 225-4 -7.8 1.203 
61.5 227.4 -5.3 1.266 
59.4 229.1 -3.2 1.330 
57.3 230.6 -1.5 1.396 
55.4 231.5 0.1 1.464 
0.498 28C.9 -2.2 
10.69 28.50 39 -59  
c.465 287.4 -5.8 
9-91 28.P8 38.79 
0.444 2 5 2 . 5  -7.7 
9.41 30.C5 39.46 
0.427 296.3  -8.7 
9.04 31-67 40.71 
E.415 298.3 -9.4 
8.77 33.48 42.25 
8.67 35.36 44.03 
0.419 295.7 -11 -5  
8.86 37.27 46.13 
0.453 29C.9 -13.2 
9.62 39.20 48.83 
0.631 284.7 -15.1 
0.411 298.3 -1c.2 
11.48 41-24 52.72 
0.606 187.6 273.2 0.2020 
176.1 
0.628 194.7 270-3 0.1530 
175.5 










0.561 276.8 9.2 
12.21 32.7t 44.98 
0.465 2e5.1 2 . 0  
10.00 21.51 37.92 
0.427 29C.7 -2 .1 
9.04 27.46 36.50 
0.401 294.3 -4 .5 
8.46 28.33 36.79 
0.384 295.9 -6.1 
8.08 29.66 37.74 
0.376 255.1 -7.7 
7.91 31.14 39.05 
0.383 291.7 -5.6 
8.07 32.65 40.72 
0.418 286.1 -11.9 
8.83 34.14 42.97 
0-498 279.1 -14 .2  
10.69 35-64  46.32 
25.98 0.743 67.7 0.557 
ONE 0.716 238.1 0.0 
16-64 0.724 70.2 0.559 
ONE 0.716 238.1 0.0 
12-39 0.703 73.1 0.562 
0.702 159.4 323.2 0.3110 
130 -6  
0.686 162.4 317.3 0.3030 
1.093 -25.44 2-134 
1.069 -15.45 2.127 
1.046 -10.62 2.119 
1.026 -7.62 2.110 
1.010 -5.51 2.103 
0.999 -3.85 2.096 
0.9986 -2.45 2.C93 
1.01741 -1.18 2.C96 
1.079A 0.04 2.112 
71.0 233.8 -49.3 1.179 
75.0 227.4 -32.7 1.015 
72.8 227.6 -21.9 0.999 
70.8 229.2 -14.9 1.029 
68.7 231.0 -10.1 1.074 
66.8 232.8 -6.6 1.12- 
65.1 234.4 -4.0 1.175 
63.5 235-5 -1.8 1.225 
62.1 236.0 0.1 1-275 
145 -8 
0.670 165.7 3 1 1 - 2  0.2930 
155.8 
0.655 169.4 305.2 0.2830 
162.7 
0.641 173.5 299.6 0.2730 
167.7 
0.630 178.1 294-5 0.2620 
17 1.6 
0.625 183.5 290.1 0.2520 
174.6 
0.630 190.0 286.7 0.2440 
176 -9 
0.658 198.3 285.0 0.2380 
177.9 
DATE = 2445708.0 
0.694 162.4 327.0 0.3250 
129 - 4  
0.680 165.9 321.5 0.3150 
145.1  
ONE 0.716 238.1 0.0 
10.07 0.682 76.7 0.567 
ONE 0.716 238.1 0.0 
8.68 0.662 81.3 0.575 
ONE 0.716 238.1 0.0 
7.81 0.647 87.3 0.584 
ONE 0.716 238.1 0.0 
7 - 3 0  0.640 95.1 0.596 
ONE 0.716 238.1 0.0 
7.04 0.654 105.1 0.613 
ONE 0.716 238.1 0.0 
7-01 0.708 117.0 0.639 
ONE 0.716 238.1 0.0 
ARRIVAL 
27.14 0.736 72.9 0.531 
ONE 0.747 248.5 0.0 
17.02 0.718 75.1 0.531 
ONE 0.747 248.5 0.0 
12.54 0.701 78.8 0.533 
ONE 0.747 248.5 0.0 
10.12 0.686 83.5 0.531 
ONE 0.741 246.5 0.0 
8.68 0.676 89.3 0 -544  
ONE 0.147 248.5 0.0 









C.544 280.3 12.9 1.063 -25.38 2.C88 
1.041 -14.66 2.081 
1.022 -9.55 2.074 
1.007 -6.47 2.C67 
0.998 -4 .31  2.063 
1-001A -2 -64  2.061 
1.025A -1.23 2.C67 
1.097A 0.04 2.085 
78.7 2 4 1 - 9  -50-3 1.141 
76.9 234.6 -32.3 0.959 
75.0 234.7 -20.8 0.937 
13.3 236.0 -13.5 0.958 
71.6 237.6 -8.5 0.993 
70.2 238.9 -5.0 1.031 
69.0 239-7 -2.2 1.068 
68.1 239.7 0.1 1.104 
11.80 31.65 43.44 
0.436 287.8 5.6 
9.24 26.28 35.51 
0.388 ZS1.8 1.0 
8.18 25.61 33.79 
0-362 293.1 -2 .1 
7 - 6 2  26.24 33.86 
0.350 291.6 - 4 - 8  
7.37 27.27 34.64 
0.357 287.4  -7.6 
7.51 28.40 35.92 
0.394 281.1 -10.6 
8.30 29.50 37.80 
0.477 274.8 -13.4 
10.18 30.56 40.74 
0.666 169.9 316.0 0.3110 
155.2 
0.655 174.3 310.8 0.3C30 
161.7 
0.647 179.4 306.2 0.2550 
164.2 
0.644 185.4 302.4 0.2880 
169.2 
0.654 192.8 299.9 0.2820 
17 1 .O 
0.688 202.2 299.3 0.2790 
111.2 
ONE 0.747 248.5 0.0 
7-27 0.696 105.8 0.568 
CNE 0.747 248.5 0.0 
7.00 0.753 116.5 0.594 
ONE 0.747 248.5 0.0 
ARRIVAL 
-23.85 0.776 68.8 0.513 
DATE - 2445710.0 
0.729 156.4 353.1 0.3550 
115.1 
0.688 166.2 331-1 0.3410 
129 -4 
0.677 170.5 326.2 0.3360 
145.0 
0.667 175.3 321.5 0.3300 
154.4 
0.661 180.9 317.4 0.3240 
159.9 
0.662 187.5 314 .3  0.3190 
163.1 
0.675 195.7 ?12.6 0.3160 
164.5 
0.717 206.0 313.0 0.3150 
164.2 
DATE - 2445712.0 
0.733 156.3 361.6 0.367 
116.5 
0.720 159.4 355.7 0.3610 
113.9 
0.686 171.1 335-7 0.3570 
130.4 
0.678 176.3 331.6 0.3530 
145 -0 
0.674 182.4 328-1 0.3490 
152.7 
0.677 189.7 325.6 0.3460 
156.4 
0.695 198.5 324-6 0.3450 
157.6 










1.103 25.03 2.061 
1.036 -23.62 2.041 
1.018 -13 -00  2.035 
1.004 -8 .02  2.030 
0.998A -5.02 2.027 
1.004A -2.94 2.027 
1.035A -1.32 2.034 
1.1186 0.04 2.055 
87.7 237.8 63.1 0.977 
80.4 247.1 49 .7  1.058 
78.8 240.4 -30.5 0.885 
77.3 240.4 -18.7 0.862 
75.9 241.6 -11.3 0.877 
74.8 242.6 -6.4 0.902 
73.9 243.1 -2.8 0.928 
73.5 242.5 0.1 0.951 
T W O  0.782 258.3 0.0 
26.50 0.731 76.7 0.505 
ONE 0.782 258.9 0.0 
16.48 0.718 80.6 0.504 
ONE 0.782 258.3 0.0 
12.10 0.707 85.2 0.505 
ONE 0.782 258.3 0.0 
9.75 0.701 90.9 0.510 
ONE 0.782 258.3 0.0 
8.36 0.706 97.9 0.518 
ONE 0.782 258.3 0.0 
7.50 0.731 106.5 0 -532  
ONE 0.782 258.3 0.0 
6.99 0.790 116.3 0.560 
ONE 0.782 258.3 0.0 
ARRIVAL 
0.333 28E.0 -1.4 
7.03 23.84 30.88 
0.339 283.0 -5.4 
7.15 24.58 31.74 
0.378 276.5 -9.3 
7.96 25.34 33.30 
0.464 270.5 -12.7 









-14.77 0.781 69.7 0.499 
TWO 0-820 267.5 0.0 
-23.00 0.768 72.3 0.490 
1.098 16.54 2.020 
1.073 25.31 2.014 
1.015 -20.32 1.996 
1.003 -10.69 1.592 
0.999A -6.13 1 . 5 S O  
1.009A -3 .38 1.992 
1.045A -1 .45 2.001 
1.139A 0.04 2.024 
90.5 226.3 53.6 0.714 
88.6 244.7 64-0 0.958 
82.2 249.5 -47.0 0.939 
80.9 244.6 -27.3 0.797 
79.8 244.7 -15.6 0.778 
78.9 245.3 -8.4 0.788 
78.3 245.4 -3.5 0.804 
78.2 244-1 0.1 0.818 
TWO 0.820 267.5 0.0 
24.23 0.731 82.0 0.480 
ONE 0.820 261.5 0.0 
15.15 0.723 86.6 0.479 
0 - 4 6 4  284.4 17.3 
9 - 8 8  25.68 35.56 
0.361 286.7 9 - 2  
7.60 21.47 29.08 
0.326 284.5 2.7 
6.90 20.53 27.83 
0.328 275.1 -3.0 
6.94 21.23 28.17 
0.369 272.4 -8 .0 
0.457 266.9 -12.1 
9.71 22.11 31.82 
7.77 21.48 29.45 
ONE 0.820 267.5 0.0 
11.17 0.721 92.2 0.482 
ONE 0.820 267.5 0.0 
9.03 0.731 99.0 0.489 
ONE 0.820 267.5 0.0 
7.76 0.759 107.1 0.504 
ONE 0.820 267.5 0.0 
6.98 0.820 116.3 0.535 























SPEED R A OECL I 1 V 1 P S I  1 ECCEN 
D V l  D V 2  DV7 LEG COIST RAS DECLS 
ARRIVAL 
0.400 278.1 -42.7 -10.36 0.785 70.4 0.488 
8.43 15-26 23.69 TWO 0.860 276.1 0.0 
0.402 284.5 -49.4 -14.04 0.773 73.2 0.477 
8.48 18.72 27.20 TWO 0.860 276.1 0.0 
C.4t2 28e.7 -60.5 -22.54 0.761 76.2 0.468 
9.83 25.81 35.65 TWO 0.860 276.1 0.0 
0.409 283.4 17.1 20.83 0.737 87.8 0.458 
8.63 21.68 30.31 ONE 0.860 276.1 0.0 
0.332 281.3 7.7 13.28 0.738 93.3 0.459 
7.02 18.72 25.75 ONE 0.860 276-1 0.0 
0.325 215.6 -0.3 9.90 0.750 99.9 0.466 
6.87 18.36 25.23 ONE 0.860 276.1 0.0 
0.364 265.1 -6.8 8-07 0.781 107.5 0.483 
7.67 18.52 26.19 ONE 0.860 216.1 0.0 
0.453 264.1 -11.6 6.97 0.843 116.3 0.517 

































































12.R5 29.52 42.31 ONE 0.900 284.2 0.0 - - . . - - - 
0 . 3 t l  278.9 14.1 16.96 0.751 94.1 0.442 
7.61 17.80 25.41 ONE 0.900 284.2 0.0 
0.328 273.0 2.9 11-14 0.765 100.5 0.449 
6.93 16.C6 22.99 ONE 0.900 284.2 0.0 
0.363 266.5 -5.5 8.45 0.798 107.9 0.467 
SMA THE11 THE12 PERIH 
LAMDA 
DATE = 2445714.0 
0.736 156.2 369.9 0.377 
112.5 
0.724 159.5 363.8 0.379 
114.7 
0.713 163.2 358.3 0.3790 
112.1 
0.687 177.4 341.1 0-3730 
132.0 
0.685 183.9 338.1 0.3700 
143.9 
0.691 191.7 336.2 0-369D 
149 -0  
0.711 201.1 335.8 0.3680 
150.1 
0.764 212.7 331.4 0.3690 
148 -5 
DATE = 2445716.0 
0.739 156.1 377.8 0.384 
105.2 
0;iiS 159.5 371.t 0.388 
110.5 
0.717 163.4 366.0 0.390 
112.5 
0.708 167.8 361.2 0.390 
109 -6 
0.695 178.2 349.5 0.3880 
114.0 
0.694 185.2 347.5 0.3880 
132.7 
0.702 193-5 346.1 0.3870 
140 -4 
0.725 203.3 346.1 0.387D 
7 - 6 4  15.87 23.51 ONE 0.900 284.2 0.0 141.8 
0.451 261.9 -11.2 6.96 0.860 116.3 0.504 0.781 215.2 348.1 0.3880 
9.58 15.99 25.57 ONE 0.900 284.2 0.0 139.5 
0.598 260.2 -15.0 6.07 0.971 125.2 0.579 0.925 229.3 352.1 0.3890 
13.15 16.35 29.50 ONE 0.900 284.2 0.0 133.6 
ARRIVPL D A T E  = 2445718.0 
45560.0 45118.0 0.367 278.7 -35.2 
7.74 11.71 19.44 
45570,O 45118.0 0.344 284.9 -38.1 
7.25 12.91 20.16 
45580.0 45718.0 0.328 285.9 -43.0 
6.94 14.71 21.65 
45590.0 45118.0 0.335 293.3 -51.8 
7.08 17.81 24.88 
45600.0 45718.0 0.434 294.1 -65.9 
9.19 25-93 35.12 
45620.0 45118.0 0.456 277.6 22.3 
9.69 20.66 30.35 
45630.0 45718.0 0.341 271.3 7.2 
7.20 14.52 21.77 
-5.84 0.790 71.2 0.415 0.741 156.0 185.2 0.389 
-6.94 0.780 74.2 0.460 0.730 159.5 379.1 0.394 
-8.85 0.771 77.4 0.447 0.720 163.5 373.5 0.398 
-12.70 0.763 81.0 0.438 0.712 168.1 368.6 0.4CO 
TWO 0.939 291.8 0.0 95.8 
TWO 0.939 291.8 0.0 103.2 
TWO 0.939 291.8 0.0 108.1 
TWO 0.939 291.8 0.0 109.8 
-23.37 0.758 85.1 0.431 0.705 173.4 364.6 0.4C1 
TWO 0.939 291.8 0.0 106.4 
ONE 0.939 291.8 0.0 117.3 
25.37 0.761 94.7 0.428 0.702 186.3 356.0 0.4010 
13.16 0.777 101.0 0.436 0.711 194.9 355.2 0.4010 
ONE 0.939 291.8 0.0 130.3 
45640.0 45718.0 0-3& 264.6 14.0 8.98 0.810 108.2 0.455 0.736 205.1 355.5 0.4C10 
7.65 13.14 21.39 ONE 0.939 291.8 0.0 132.5 
45650.0 45718.0 0.445 26C.4 -10.9 6.95 0.872 116.2 0.494 0.794 217.1 351.6 0.4C10 
9.53 13.80 23.33 ONE 0.939 291.8 0.0 129.5 
45660.0 45118.0 0.593 259.1 -15.2 5.81 0.980 124.8 0.573 0.940 231.0 361.4 0.401 
13.03 14.28 27.31 ONF 0.939 291.8 0.0 122.4 
ARRIVPL D A T E  = 2445720.0 
45560.0 45120.0 0.361 278.9 -32.5 -4.44 0.791 71.3 0.472 0.742 155-9 3 9 2 . 3  0-352 
7.61 11-05 18.66 TWO 0.977 299.1 0.0 85.2 
45570.0 45720.0 (1.333 284.8 -34.4 -5.08 0.782 74.4 0.455 0.732 159-5 386.2 0.359 
7.03 11.67 18.70 TWO 0.917 299.1 0.0 93.9 
45580.0 45120.0 C.309 285.3 -37.5 -6.13 0.174 17.8 0.441 0.723 163.5 380.7 0.4C4 
6.57 12.61 19.24 TWO 0.977 299.1 0.0 100.5 
45590.0 45720.0 C.255 292.C -43.2 -8.02 0.167 81.4 0.430 0.715 168.3 ?15.8 0.4C7 
6.30 14.24 20.55 TWO 0.977 299.1 0.0 104.9 
45600.0 45720.0 0.308 252.5 -53.4 -12.10 0.763 85.5 0.422 0.709 173.1 371.7 0.409 
6.56 17.2t 23.82 TWO 0.917 299.1 0.0 106.3 
45610.0 45120.0 0.454 292.0 -69.2 -25.66 0.762 90.1 0.418 0.706 180-2 368.7 0.411 
9.66 27.26 36.91 TWO 0.977 299.1 0.0 102.3 
45630.0 45720.0 C-378 270.9 13.5 17.18 0.785 101.3 0.426 0.718 196.0 363.4 0.412 
7.97 14.51 22.48 ONE 0.971 299.1 0.0 117.9 
45640.0 45720.0 C.366 263.6 I2 .2  9.77 0.819 108.3 0.447 0.744 206.4 364.0 0.412 
7.72 12.17 19.88 ONE 0.977 299.1 0.0 122.1 
45650.0 45120.0 0.447 255.4 -10.7 6.94 0.880 116.1 0.488 0.802 218.4 366.1 0.411 
9.48 12.17 21.66 ONE 0.971 299.1 0.0 118.5 
45660.0 45120.0 0 . 5 8 8  258.6 -15.4 5 . 5 0  0.984 124.5 0.567 0.947 231.9 369.6 0.410 
12.88 i 2 . e ~  25.75 ONE 0.977 299.1 0.0 110.6 
ARRIVAL DATE = 2445122.0 
45560.0 45722.0 0.360 219.1 -30.1 -3.31 0.792 71.2 0.412 0.742 155-8 399.0 0.352 
7.58 10.54 18.52 TWO 1.013 306.0 0.0 74.3 
45570.0 C5122.0 0.327 284.8 -31.3 -3.67 0.783 74.5 0.453 0.133 159.3 392.9 0.4C1 
6.93 11.C8 18.00 7WO 1.013 306.0 0.0 83.5 
45580.0 45722.0 0.295 285.0 -33.2 -4.26 0.776 71.9 0.438 0.124 163.5 387-4 0.4Cl 
6.?8 11.53 17.91 TWO 1.013 306.0 0.0 91.2 
45590.0 C5122.0 C.271 291.1 -36.8 -5.25 0.770 81.6 0.425 0.717 168.3 ?82.6 0.412 
5.97 12.33 18.30 TWO 1.013 306.0 0.0 97.1 
45600.0 45122.0 0.266 29C.4 -43.1 -1.12 0.166 85.7 0.416 0.711 1.73.S 778.5 0 - 4 1 5  
5.79 13.69 19.48 THO 1.013 306.0 0.0 100.9 
APHEL I 2 V 2 PSI 2 R A OECL S P E E D  
1.095 12.69 i .9eo 
1.070 16.88 1.974 
1.047 25.88 1.968 
1.002 -16.03 1.955 
1.OOOA -1.96 1.954 
1.0136. -4.05 1.957 
1.055A -1.65 1.968 
1.1586 0.05 1.992 
93.2 220.9 47.9 0.585 
91.2 232.3 54.6 0.703 
89.5 251.2 65.5 0.944 
84.1 250.1 -41.9 0.804 
83.2 247.1 -22.5 0.703 
82.5 247.0 -11.5 0.691 
82-2 246.6 4 - 6  0.696 
82.4 244.6 0.1 0.704 
1.093 10.57 1.941 95.7 215.6 44.2 0.508 
1.067 12.98 1.536 93-7 226.3 48-7 0.578 
1.044 17.15 1.931 91.9 237.0 55.7 0.689 
1.025 26.82 1.926 90.4 257.4 67.9 0.938 
1.001 -30.48 1.919 86.8 272.3 -65.4 1.069 
1.001A -11.39 1.919 86.2 249.3 -34.3 0.672 







1.94 1.935 85.6 246.5 -6.2 0.606 
0.05  1.960 86.0 243.7 0.2 0.610 
1.50 2.C10 87.1 238.0 4.9 0.622 
9.21 1-906 98.1 209.5 41.1 0.462 
0.79 1.901 96.0 220.5 44.6 0.504 









1.023 11.35 1.851 92.6 240.2 57 -0  0.672 
1.009 28.41 1 - 8 8 8  91.4 263.7 71.3 0.948 
1.003A -19.57 1.886 8 8 - 8  255.5 -55.2 0.769 
1.0211 -6.96 1-891 88.5 247.0 -24.2 0.559 
1.071A -2.38 1.9C3 88.6 245.0 -8.5 0.533 
0.06 1-929 89.2 241.4 0.2 0.535 
1.66 1.979 90.5 234.5 6 - 0  0.551 
8.42 1.813 





1.0246 -10.84 1.861 
1 . 0 7 6 ~  -3.10 i.e-14 
1.1946 0.08 1.900 





















1.093 7.85 1.843 102.3 196.9 34.3 0.436 
1.065 8.53 1.838 100.1 207.8 31.6 0.440 
1.041 9.42 1.834 98.3 217.6 40.6 0.456 
1.022 10.70 1.830 96.7 225.9 44.2 0.484 
1.008 12.83 1 . m  95.4 233.0 49.5 0.531 




DEPART A R R I V E  SPEED R A DECL I 1 V 1 PSI 1 ECCEN SMA THETl THETZ PERIH 
O V 1  Ob2 OVT LEG C O I S T  R A S  OECLS LAHDA 







0.292 28b.7 -54.6 -11.57 0.767 90.3 0.411 0.709 180.5 375.4 0.417 
6.25 16.73 22.97 TWO 1.013 306.0 0.0 101.9 
11.70 31.53 43.23 TWO 1.013 306.0 0.0 97.4 
c.540 288.5 -72.0 -31.99 0.774 95.6 0.412 0.712 188.2 373.7 0.418 
1.0014 17.54 1.825 94-5 240.2 59.8 0-635  
1 .005~  38.22 i . e n  94.0 310.8 82.6 1.137 
1.0266 -23.26 1.833 93.2 251.9 67.9 0.780 
1.0796 -4.42 1.846 93.6 237.9 -18.5 0.447 
1.1966 0.10 1.872 94.5 232.9 0.4 0.441 
1.478A 2.18 1.920 96.0 224.7 8.8  0.475 
0;527 iiiig 53;; 29-75 K79I 101.4 0.4i4 0.723 196.7 370.8 0.420 
11.38 20.58 32.35 ONE 1.013 306.0 0.0 102.7 
C.374 263.? 0.6 11.17 0.824 108.3 0.440 0.749 207.2 371.7 0.419 
7.87 11.25 19.13 ONE 1.013 306.0 0.0 110.7 
0.444 258.9 -10.6 6.92 0.884 115.9 0.482 0.807 219.1 373.7 0.418 
9.41 11.10 20.51 ONE 1.013 306.0 0.0 106.9 
0.580 258.3 -15.8 5-11 0.984 124.1 0.561 0.946 232.2 376.9 0.415 
12.65 12.07 24.76 ONE 1.013 306.0 0.0 98.6 
ARRIVAL 
-2.35 0.792 70.9 0.475 
TWO 1.048 312.6 0.0 
DATE = 2445724.0 
0.743 155.5 405.3 0.350 
0.733 159.1 399.2 0.400 
0.725 163.3 393.8 0.4C9 
0 -718  168.2 389.0 0.415 
0 - 7 1 3  173.9 385.0 0.419 
0.711 180.6 381.9 0.422 
0.714 188.3 379.8 0.423 



















0.362 275.4 -28.0 











7.46 1.816 104.2 191.9 
7.92 1 , E l l  102.0 202.0 
8.47 1.807 100.1 211.4 
9.21 1.803 98.5 219.6 
10-32 1.800 97.2 226.3 
12.32 1.759 96.3 2f l .4 
17-55 i . e o i  95.7 235.9 
-7.65 1.820 95.6 233.0 
0.13 1.846 96.6 227.6 











C.327 285.0 -28.6 -2.54 0.784 74.3 0.454 
6.91 11-02 17 -93  TWO 1.048 312.6 0.0 
C.295 281.9 -29.7 -2.86 0.777 77-8 0.437 
6.31 11.04 17.35 TWO 1.048 312.6 0.0 
0.268 29C.7 -31.8 -3.38 0.771 81.6 0.423 
5 -83  11.33 17.16 TWO 1.048 312.6 0.0 
0.250 285.3 -35.6 
5.51 ,11192 17.43 
C.248 ,284.3 -42.1 
5.48 13.C8 18.55 
C.251 276.7 -54.1 
6.24 16.27 22.51 
0.398 264.4 6.3 
8.39 11.54 19.93 
0.439 258.5 -10.4 
9.31 10.53 19.84 
0.571 258.4  -16.4 
12.46 11.79 24.25 
-4.28 0.769 85.8 0.413 
TWO 1.048 312.6 0.0 
-6.09 0.770 90.4 0.407 
TWO 1.048 312.6 0.0 
-11.11 0.777 95.6 0.407 
TWO 1.048 312.6 0.0 
14.46 0.827 108.2 0.436 
ONE 1.048 312.6 0.0 
6.88 0.885 115.6 0.478 
ONE 1.048 312.6 0.0 
4.59 0.980 123.6 0.555 
ONE 1.048 312.6 0.0 
ARRIVAL 
-1.50 0.792 70.3 0.481 
TWO 1.081 319.0 0.0 
-1.59 0.784 73.9 0.457 
TWO 1.081 319.0 0.0 
-1.74 0.777 77.6 0.438 
TWO 1.081 319.0 0.0 
-1.99 0.772 81.5 0.422 
TWO 1.081 319.0 0.0 
DATE = 2445726.0 
0.742 155.3 411.3 0.385 
0.733 158.8 405.2 0.398 
0.725 163.0 399.8 0.408 
0.719 168.0 1195.1 0.415 
0.714 173.8 991.1 0.420 
0.712 180.4 388.0 0.424 








0.368 275.7 -26.2 
7.74 12.05 19.80 
C.330 285.3 -26.4 
6.97 11.4C 18.37 
C.295 285.1 -26.8 
6.31 l l .C6 17.37 
0.266 25C.6 -27.9 






















7.21 1.792 106.1 188.3 
7.49 1.787 103.8 197.4 
7.81 1.783 101.8 206.1 
8.21 1.780 100.2 213.8 
8.77 1.777 98.9 220.2 
9.65 1.776 98.0 225.0 
11.44 1.778 97.4 227.9 
17.53 1.784 97.2 228.4 
-25.72 1.797 97.4 226.6 











C.243 285.C -30.0 
5.40 11.11 16.52 
0.233 283.7 -33.4 
5.24 11.51 16.76 
0.245 275.1 -38.7 
5.44 12.45 17.89 
C.313 266.6 -51.2 
-2.41 0.770 85.7 0.411 
TWO 1.081 319.0 0.0 
-3.16 0.771 90.3 0.405 
TWO 1.081 319.0 0.0 
-4.81 0.779 95.5 0.404 
TWO 1.081 319.0 0.0 
-10.77 0.796 101.4 0.413 0.72i 197.2 ~85.0 0.427 
TWO 1.081 319.0 0.0 89.7 
32.60 0.828 107.9 0.433 0.752 707.4 284.7 0.427 
ONE 1.081 319.0 0.0 89.4 
6 -81  0.883 115.3 0.474 0.806 218.9 386.5 0.424 
ONE 1.081 319.0 0.0 
3.83 0.974 123.1 0.549 
ONE 1.081 319.0 0.0 
ARRIVAL 
6.64 16.04 22.68 
0.596 272.5 22.0 
13.10 21.67 34.77 
0.434 255.2 -10.4 
9.18 10.39 19.57 
0.560 258.7 -17.4 
12.18 11.56 2 4 - 1 4  
83.7 
76.7 
0.930 231.4 389.0 0.419 
DATE = 2445728.0 
0.742 155-0 417.1 0.379 
0.733 158.4 410.9 0.354 
46 -4  
54.1 












C.377 28C.1 -24.6 
7 - 9 3  13.12 21.06 























0.791 69.6 0.489 
1.113 325.1 0.0 






-771 108.0 186.1 23.9 0.511 
.767 105.5 194.2 26.5 0.478 
.762 103.5 201.9 28.7 0.455 
.759 101.8 209.0 30.6 0.442 
-756 100.5 215.0 32.2 0.436 
7.09 12.15 19.25 
0.299 285.5 -24.3 
6.38 11.50 17.89 
0.267 291.0 -24.6 
5 . 8 1  11.11 16.92 
C.242 285.4 -25.6 
5.39 10.93 16.32 
0-229 284.0 -27.2 
5 -18  10-54 16.12 
0.234 275.4 -79.3 
5.26 11.17 16.43 
1.113 325.1 0.0 
0.777 77.2 0.441 . 0.725 162.6 405.5 0.4C5 
1.113 325.1 0.0 61.3 
0.772 81.1 0.424 0.719 167.6 400.7 0.414 
1.113 325.1 0.0 6 7 - 7  
0.770 85.4 0.412 0.714 173.4 396.7 0.420 
1.113 325.1 0.0 
0.771 90.1 0.404 
1.113 325.1 0.0 
0.779 95.2 0.403 
1.113 325.1 0.0 
73.1 
77.1 
7 9  -7  
0.713 180.1 393.7 0.424 
0.716 187.8 391.6 0.427 
1.001A 8-05 1.755 99.5 219.5 33.8 0.436 
1.0046 6 -61  1.757 98.9 222.3 35.8 0.444 
1.025A 9.90 1.763 98.8 222.9 39.9 0.468 
1.0746 17 -69  1.776 99.2 218.8 59.2 0.620 
1.1796. 0.38 1.759 100.1 218.4 1.6 0.424 
1.411A 4.50 1.842 101.8 212.0 16.8 0.490 
C.266 266.5 -32.3 
5.79 11.86 17.65 
0.362 26C.7 -47.1 
7.63 16-29 23.92 
~ -~~ ~ ~ ~ . .  ~~~ 
0.796 101.1 0.411 
1.113 325.1 0.0 
0.826 107.6 0.431 
1.113 325.1 0.0 
0.726 196.8 390.6 0.428 




0.801 218.2 391.9 0.424 0.426 255.8 -10.6 
9.02 10.60 19.62 
C.547 259.1 -19 .2  
11.86 12.52 24.38 
0.879 114.8 0.471 
1.113 325.1 0.0 
0.965 122.5 0.542 
1.113 325.1 0.0 
. .~ 
0.915 230.4 394.1 0.419 
67 -9 
ARRIVAL DATE = 2445730.0 
C.389 280.6 -23.1 0.00 0.790 68.7 0.500 0.741 154.6 422.6 0.371 






-753 109.8 185.0 21.1 0.558 
-749 107.3 192.2 23.3 0.514 
-745 105.1 199.1 25.2 0.483 
-741  103.4 205.5 26.7 0.460 






0.345 286.2 -22.6 0.00 0.782 72.6 0.471 0.732 158.0 416.4 0.387 
C.306 29C.1 -22.1 0.00 0.776 76.5 0.447 0.725 162.1 410.9 0.401 
0.272 291.7 -21.9 0.00 0.771 80.6 0.428 0.718 167.0 406.1 0.411 
7.28 13.21 20.49 TWO 1.142 331.0 0.0 46.2 
6.51 12.29 18.80 Two 1.142 331.0 0.0 5 2 . 8  
5-89  11.64 17.53 TWO 1.142 331.0 0.0 58.7 
0.245 25C.2 -22.1 0.00 0.769 84.9 0.414 0.714 172.8 402.1 0.418 




DEPART A R R I V E  SPEED R A O E C L  
O V l  O V Z  O V T  
I 1 V 1 PSI 1 E C C E N  S M A  T H E 1 1  THET2 PERlH 
LEG C O I S T  R4S OECLS LAHOA 
0.00 0.771 89.6 0-406 0.712 179-5 399.0 0.423 
TWO 1.142 331.0 0.0 67.5 
0.01 0.778 94.8 0.404 0.715 187-2 396.8 0.426 
THO 1.142 331-0 0.0 69.9 
0.01 0.794 100.6 0.410 0.725 196.1 395.7 0.427 





I 2 V P PSI 2 R A OECL SPEED 
45610.0 45730.0 0.229 285.0 -22.7 
5.18 10.58 16.17 
45620.0 45730.0 0.232 276.7 -23.3 
5.22 10.52 16.14 
45630.0 45730.0 C.2t0 26E.C -23.4 
7-00 1.738 101.0 215.3 28.4 0.437 
7.00 1.739 100.4 218.0 28.6 0.435 
7.0C 1.745 100.2 218.9 28.4 0.439 
6.99 1.757 100.5 217.8 27.7 0.452 
7.58 1.779 101.5 214.3 28.3 0.485 
7.02 1.820 103.3 209.4 24.1 0.529 
5.68 11.03 16.71 
45640.0 45730.0 C.316 261.8 -23.2 0.02 0.823 107.1 0.429 0-747 206.1 395.8 0.426 
45650.0 45730.0 0.406 259.1 -24.2 -0.57 0.873 114-2 0.467 0.795 217.! 396.8 0.423 
8.56 12.36 20.91 GNE 1.142 331.0 0.0 66.7 
45660.0 45730.0 C.533 255.7 -23.1 -0.02 0.955 121.9 0.535 0.898 229.0 398.6 0.418 







11.51 13-64 25.16 CNE 1.142 331-0 0.0 61.4 
ARRIVAL ObTE = 2445732.0 
0.71 0.789 67.5 0.513 0.740 154.3 428.0 0.360 
TWO 1.170 336.9 0.0 33.2 
0.71 0.781 71-6 0 . 4 8 1  0.731 157.5 421.6 0.375 
TWO 1.170 336.9 0.0 39.4 
0.74 0.774 75.7 0.455 0.723 161.5 416.0 0.3% 
TWO 1.170 336.9 0.0 45.3 
0.78 0.770 79.9 0.434 0.717 166-3  411.1 0.406 
TWO 1.170 336.9 0.0 50.6 
0.R7 0.767 84-3 0.419 0.712 172.0 407.1 0.414 
TWO 1.170 336.9 0.0 55.2 
1.00 0.769 R9.1 0.409 0.711 178.7 403.9 0.42C 
TWO 1.170 336.9 0.0 58.7 
1.23 0.776 94.3 0.406 0.713 186.3 401.7 0.424 
THO 1.170 336.9 0.0 60.9 
45560.0 45732.0 0.405 281.0 - 2 1 - 8  
8.55 16.C5 24.60 
45570.0 45732.0 C.358 286.9 -21 -1  
7.54 14.52 22.07 
45580.0 45732.C 0.316 29C.9 -20.3 
6.70 13.36 20.06 
7.02 1.739 111.8 184.7 
6.90 1.734 109.0 191.2 
6.77 1.730 106.7 197.4 
6.63 1.726 104-9 203.2 
6.47 1.724 103.4 2 0 8 - 2  
6.26 1.723 102.3 212.2 
5.97 1.724 101.7 214.9  
5.48 1.729 101.5 216.0 
4.41 1.740 101.8 215.4 
-0.44 1.762 102.8 213.2 




















4559C.C 45732.0 0 . 2 8 0  292.7 -19.7 
6.03 12.49 18.51 
45600.0 45732.0 0.250 291.5 -19-3 
5.52 11-@6 17.38 
45610.0 45732.0 0.233 286.6 -19.2 
5.23 1 1 - 4 4  16.68 
45620.0 45732.0 0.233 27f.6 -19.1 

































































0.722 195.0 400.5 0.425 
56.3 
61.5 
0 . 8 8 0  227.4 402.7 0.415 
ARRIVAL ObTE = 2445734.0 
1.41 0.787 66.1 0.530 0.738 153.9 433.4 0.347 
TWO 1.196 342.5 0.0 27.9 
1.40 0.779 70.4 0.494 0.730 156.9 426.7 0.369 
TWO 1.196 342.5 0.0 33.5 
1.42 0.773 74.7 0.465 0.722 160.8 420.9 0.386 
TWO 1.196 342.5 0.0 38.8 
1.48 0.768 79.0 0.442 0.715 165.5 416.0 0.399 
TWO 1.196 342.5 0.0 43.6 
1.60 0.765 83-5 0.425 0.711 171.1 411.8 0.409 
TWO 1 - 1 9 6  342.5 0.0 47.7 
1.80 0.766 88.3 0.413 0.709 177.6 408.5 0.416 
TWO 1.196 342.5 0.0 50.9 
2.13 0.772 93.6 0.409 0.710 185.2 406.2 0.420 
TWO 1.196 342.5 0.0 52.9 
2 . 7 0  0.786 99.3 0.413 0.719 193.8 404.9 0.422 
TWO 1-196 342.5 0.0 53-5 
3.87 0.812 105.7 0.429 0.738 203.4 404.6 0.421 
THO 1.196 342.5 0.0 52.4 
7.22 0.856 112.8 0.462 0.777 214.1 405.3 0.418 
THO 1.196 342.5 0.0 49.6 
































































7.10 1.727 113.8 185.2 
6.86 1.722 110.8 191.1 
6.62 1.718 108.4 196.8 
6.37 1.714 106.4 202.0 
6.08 1.712 104.8 206.6 
5.73 1.710 103.7 210.3 
5.26 1.711 103.0 212.9 
4.55 1.716 102.7 2 1 4 . 1  
3.26 1.727 103.0 213.9 




20.2  0.527 
20.5 0.500 





5-26 i i . e7  17.15 
45630.0 45734.C C.258 272.4 -15.3 
5.65 11.76 17.41 
45640.0 45734.0 0.311 266.1 -13.6 
6.60 11.92 18.52 
45650.0 45734.0 0.403 263.8 -9.0 
8.49 12.56 21.05 
45560.0 45736.C 0.449 282.0 -19.6 
9.53 19.65 29.42 


















































































































7.25 1.718 115.9 186.1 
6.89 1.713 112.7 191.7 
6.54 1.709 110.0 196-9 
6.18 1.705 107.9 201.7 
5.79 1.7C2 106.2 205.9 
5.33 1.701 105.0 209.4 
4.75 1.7Cl 104-2  211-9 
3.94 1.706 103-8 213.3 
2.61 1.715 104.1 213.4 











8.30 17.62 26.12 
45580.C 45736.0 0.345 292.9 -17.3 
7.28 16.18 23.46 
45590.0 45736.0 0.303 295.3 -16 -1  











































































0-515 1.2736 -10.58 1.766 106.6 207.2 -29.1 0.640 
12.16 16.86 29.02 TWO 1.221 348.1 0.0 47.3 
ARRIVAL DATE = 2445738.0 
45560.0 45738.0 0.477 282.3 -18.8 
10.19 22.16 32 -34  
45570.0 45738.0 0.417 285.0 -17.6 
8 . 8 1  19.80 28 -61  
45580.0 45738.0 C.365 243.5 -16.1 
7.68 17.91 25.59 
2.88 0.783 62.3 0.573 0.735 153.5 444.0 0.314 
TWO 1.243 353.7 0.0 19.4 
2.74 0.775 67.3 0.530 0.726 155.9 436.8 0.342 
1.156 7.48 1.712 118.2 187.4 13.8 0.820 
1.111 6.99 1.707 114.7 192.7 14.8 0.740 
1.073 6.53 1.7C3 111.8 197.6 15.4 0.675 
1.042 6.07 1.699 109.4 202.1. 15.7 0.624 
1.019 5.58 1.656 107.6 206.1 15.6 0.585 
TWO 1.243 353.7 0.0 23.9 
2.69 0.768 72.0 0.494 0.718 159.3 430.5 0.363 
TWO 1.243 353.7 0.0 28.2 
45590.0 45738.0 0.319 296.8 -14.7 
6.76 16.42 23.18 
45600.0 45738.0 0.281 2S7.C -13.4 
6.06 15.27 21.33 TWO 1.243 353.7 0.0 35.6 
2.72 0.762 76-6 0.465 0.711 163.6 425.1 C.380 
TWO 1.243 353-7 0.0 32.2 




OEPIRT ARRIVE SPEED R A OECL 
O V l  OV2 OVT 
45610.0 45738.0 0.255 293.8 -12.4 
5.59 14-42 20.02' 
45620.0 45738.0 0.245 287.1 -11.7 
5.43 13.87 19.30 
45630.0 45738.0 0.259 27e.7 -11.2 
5.66 13.t3 19.29 
45640.0 45738.0 0.302 271.7 -10.4 
6.44 13.77 20.21 
45650.0 45738.0 0.381 268.0 -8.8 
8.03 14.46 22.49 
45660.0 45738.0 0.511 268.6 -3.7 
10.99 16.51 27.50 
I 1 V 1 PSI 1 ECCEN 5NA THETl THE12 PERIH 
LEG COIST RAS OECLS LANOA 
3.05 0.759 86.3 0.428 0.703 175.0 417.1 0.402 
TYO 1.243 353.7 0.0 38.3 
3.41 0-763 91.6 0.419 0.703 182.3 414.4 0.408 
TWO 1.243 353.7 0.0 40.1 
4.01 0.775 97.4 0.420 0.709 190.5 412.8 0.412 
TWO 1.243 353.7 0.0 40.8 
5.05 0.797 103.8 0.432 0.724 199.8 412.1 0.412 
TWO 1.243 353.7 0.0 40.4 
7.11 0.835 110.8 0.459 0-756 210.0 412.3 0.409 
TWO 1.243 353.7 0.0 39.0 
12.65 0.897 118-4 0.509 0.820 220.9 413.3 0.403 
TWO 1.243 353.7 0.0 39.2 
ARRIVAL DATE - 2445740.0 
3.67 0.781 59.9 0.600 0.734 153.4 449.4 0.294 
TWO 1.264 359.2 0.0 16.0 
3 - 4 4  0.773 65.2 0.552 0.724 155.4 441.8 0.324 
TWO 1.264 359.2 0.0 20.0 
3.33 0.765 70.2 0.513 0.716 158.5 435.2 0.349 
TWO 1.264 359.2 0.0 23.9 
3.31 0.759 75.1 0.481 0.709 162.5 429.6 0.368 
TWO 1.264 359.2 0.0 27.5 







5.03 1.654 106.2 209.4 14.9 0.556 
4.37 1.694 105.3 211.8 13.4 0.537 
3.50 1.658 104.9 213.3 10.9 0.529 
2.20 1.7C6 105.1 213.6 6.8 0.534 
-0.11 1.723 105.8 212.7 -0.3 0.557 
-5.90 1.753 107-4 210.0 -15.9 0.627 
45560.0 45740.0 0.510 282.6 -18.0 
10.98 24.t9 35.67 
45570.0 45740.0 C.445 285.6 -16.7 
9.43 22.00 31.44 
45580.0 45740.0 0.388 295.0 -15.2 
45590.0 45740.0 0.338 298.4 -13.6 
7.14 18.13 25.27 
45600.0 45740.0 0.297 295.2 -12.1 
6 - 3 4  16.79 23.13 
45610.0 45740.0 0.266 29t.7 -10.9 
5.79 15.79 21.59 
45620.0 45740.0 0.252 29C.8 -10.1 
5.54 15.12 20.66 
45630.0 45740.C 0.260 282.6 -9.7 
5.68 14.80 20.48 
45640.0 45740.0 0.298 275.1 -9.3 
6.36 14.88 21.24 
45650.0 45740.0 0.370 270.7 -8.5 
7.79 15.52 23.31 
45660.0 45740.0 0.484 270.1 -5 .8  
10.35 17.17 27.52 












7.79 1.709 120.8 189.0 
7.15 1.704 116.9 194.1 
6.57 1.700 113.7 198.8 
6 -01  1.695 111.1 203.1 
5.43 1.652 109.1 206.9 
4.81 1.650 107.5 210.0 
4.09 1.690 106.5 212.4 
3.18 1.693 106.0 213.9 
1.02 1 . 7 ~ 0  106.0 214.5 
-0.09 1.715 106.7 214.0 












3.39 0.755 80.0 0.456 0.703 167.6 424.9 0.383 
30.7 
0.700 173.6 421.1 0.393 
33.2 
0.699 180.6 418.2 0.401 
34.9 
4.46 0.768 96.3 0.425 0.704 188.6 416.4 0.405 
TWO 1.264 359.2 0.0 35.8 
5.39 0.788 102.7 0.434 0.717 197.6 415.5 0.405 
TWO 1.264 359.2 0.0 35.6 
7.08 0.823 109.7 0 -458  0.744 207.6 415.5 0.403 
TWO 1.264 359.2 0.0 34.8 
10.81 0.880 117.3 0.503 0.800 218.3 416.2 0.397 
TWO 1.264 359.2 0.0 34.4 
ARRIVAL DATE = 2445742.0 
45560.0 45742.0 0.549 282.8 -17.5 
11.92 27.52 39.44 
45570.C 45742.0 0.477 29C.2 -16.1 
10.18 24-40 34.65 
45580.0 45742.0 0.415 29f.C -14.4 































9.81 OsR63 116.0 0.499 0.781 215.5 418.9 0.391 


















0.732 153.6 455.0 
0.722 155.1 447.0 















8 -21  1.710 123.6 190.8 
7.39 1.704 119.3 195.8 
6.68 1.699 115.7 200.4 
6.01 l . t95 112.9 204.5 
5.34 1.691 110.6 208.2 
4.65 1.689 108.9 211.2 
3.87 1.688 107.7 213.6 
2.93 1.650 107.0 215.2 
1.71 1.697 107.0 215.9 
-0.07 1.710 107.5 215.7 












45590.0 45742.0 0.361 295.9 -12.6 
7.60 20.03 27.64 
45600.0 45742.0 0.316 301.4 -11.0 
6.70 18.49  25.19 








0.706 161.5 434.0 
0.700 166.2 429.0 
23.4 
26.3 
0.696 172.0 425.0 










45620.0 45742.0 0.261 294.7 -8.7 
5.70 16.52 22.21 
45630.0 45742.0 0.263 286.8 -8.4 
5 -73  16.08 21.82 
45640.0 45742.0 C.294 275.0 -8.3 
0.695 178.7 421.9 
0.698 186.5 419.8 
0.709 195.3 418.6 





6-29  16.08 22.37 
45650.0 45742.0 0.359 273.8 -8.1 
7.56 16-63 24.19 
45660.0 45742.0 0.462 272.3 -6.8 
9.84 18.C6 27.90 
ARRIVAL DATE = 2445744.0 
5.54 0.778 53.9 0.667 0.730 154.1 461.0 0.244 
TWO 1.301 10.3 0.0 11.1 
4.98 0.768 60.1 0.609 0.720 155.0 452.3 0.282 
TWO 1.301 10.3 0.0 13.5 
4.64 0.759 65.8 0.560 0.711 157.2 444.9 0.313 
TWO 1.301 10.3 0.0 16.6 
4.47 0.752 71.2 0.520 0.703 160.5 438.5 0.327 
TWO 1.301 10.3 0.0 19.6 
4.43 0.746 76.5 0.488 0.697 164.9 433.2 0.356 
TWO 1.301 10.3 0.0 22.4 
4.51 0.744 81.8 0.464 0.692 170.3 428.8 0.371 
TWO 1-301 10.3 0.0 24.7 
4.75 0-745 87.4 0.448 0.690 176.e 425.5 0.381 
TWO 1.301 10.3 0.0 26.4 
5.17 0.752 93.4 0.441 0.692 184.3 423.1 0.387 
TWO 1.301 10.3 0.0 27.4 
5.88 0-767 99.8 0.444 0.701 192.8 421.7 0.390 
TWO 1.301 10.3 0.0 27.8 
7.06 0.796 106.9 0.461 0.721 202.3 421.2 0.389 
TWO 1.301 10.3 0.0 27.6 
9.18 0-844 114-6 0.496 0.762 212.5 421.5 0.384 
TWO 1.301 10.3 0.0 27.3 




















































































8.77 1.713 126.8 192.6 
7.73 1.707 121.9 197.7 
6.85 1.702 118.0 202.2 
6.06 1.697 114.8 206.3 
5.30 1.693 112.3 209.9 
4.53 1.691 110.3 212.9 
3.71 1.689 109.0 215.3 
2.75 1.691 108.1 216.9 
1.56 1.C96 107.9 217.8 
-0.06 1.708 108.3 217.9 

















45570.0 45746.0 0.558 29C.9 -15.2 5.87 0.765 57.0 0.644 0.718 155.1 458.0 0.256 
12.15 30.30 42.45 T k O  1.317 15.8 0.0 11.2 
45580.0 45140.0 0.483 297.8 - 1 3 . 4  5.37 0.756 63.1 0 -590  0.709 156.7 450.0 0.291 
10.33 27.10 37.43 TWO 1.317 15.8 0.0 13.5 





8.17 1.713 125.0 199.7 10.5 1.095 
7-10 1.708 120.5 204.3 10.6 0.987 
6-17 1.703 117.0 208.4 10.5 0-900 
5.31 1.699 114.1 211.9 10.0 0.830 
8.85 24.52 33.37 
45600.0 45746.0 0.364 305.9 -9.3 
7.66 22.47 30.13 
TWO 1.317 15.8 0.0 16.2 
4.94 0.742 74.3 0.509 0.693 163.6 437.4 0.340 
TWO 1.317 15.8 0.0 18.8 
140 
1983 
E A R 1  H-HERWRY 
DEPART A R R I V E  S P E E O  R A OECL 
OV1 O V Z  O V T  
45610.0 45746.0 0.319 306.1 -7.6 
6.75 20.89 27.64 
45620.0 45746.0 0.287 302.9 -6.5 
6.16 19-74 25.90 
45630.0 45746.0 0.275 29C.4 -6.1 
5.94 19.02 24.96 
45640.0 45746.0 0.290 288.3 -6.4 
6.21 18.77 24.98 
45650.0 45746.0 0.338 281.5 -7.1 
7.14 19.C8 26.22 
8.94 20.13 29-07 










C.526 29E.4 -13.1 
11.36 30.12 41-48 
0.455 304.2 -10.9 
9.67 27.17 36-84 
0.394 307.9 -8.8 
8.30 24.81 33.11 
0.343 309.1 -6.9 
7.24 22.56 30.21 
0.305 307.1 -5.6 
6.50 21.60 28.09 
I I V 1 P S I  1 ECCEN S H A  THETl THE12 P E R I H  
LEG COIST R A S  OECLS LAMOA 
4.96 0.738 79.8 0.482 0.688 168-6 432.7 0.357 
TWO 1.317 15.8 0.0 21.0 
5.12 0.738 85.5 0.462 0.685 174.8 429.0 0.368 
TWO 1.317 15.8 0.0 22.8 
5.47 0.743 91.6 0.452 0.686 181.9 426.3 0.376 
TWO 1.317 15.8 0.0 23.9 
6.06 0.756 98.2 0.451 0.693 190.2 424.6 0.380 
TWO 1.317 15.8 0.0 24.5 
7.05 0.781 105.3 0.464 0.709 199.4 423.9 0.380 
TWO 1.317 15.8 0.0 24.5 
8.73 0.825 113.1 0.494 0.744 209.4 423.9 0.377 
TWO 1.317 15.8 0.0 24.4 
ARRIVAL DATE = 2445748.0 
6.17 0.753 59.9 0.624 0.706 156-5 455.4 0.266 
TWO 1.331 21.5 0.0 11.0 
5.72 0.744 66.0 0.574 0.697 158.8 448.1 0.2C7 
TWO 1.331 21.5 0.0 13.2 
5.47 0.737 71.8 0.534 0.690 162.4 441.9 0.321 
TWO 1.331 21.5 0.0 15.5 
5.40 0.732 77.5 0.502 0.684 167.0 436.7 0.340 
TWO 1 -331  21.5 0.0 17.7 
5.48 0.730 83.4 0.479 0.680 172.7 432.6 0.354 
TWO 1.331 21.5 0.0 19.4 
0.330 2ec.2  -6.4 
6.97 20.42 27.39 
C.405 281.7 -7.3 
8.54 21.29 29.83 
0.285 301.5 -5.0 5.74 0.733 89.6 0.465 0.679 179.5 429.6 0.364 
0.291 293.6 -5.5 6.23 0.744 96.3 0.461 0.684 187.4 427.5 0.369 
7.04 0.766 103.5 0.469 0.698 196.3 426.5 0.370 
6.13 20.t9 26.82 TWO 1.331 21.5 0.0 20.6 
6.24 20.27 26-51 TWO 1.331 21-5 0.0 21.4 
TWO 1.331 21.5 0.0 21.7 
8.39 0.806 111.3 0.494 0.727 206.1 426.3 0.368 
TWO 1.331 21.5 0.0 21.8 
ARRIVAL DATE = 2445750.0 
45580.0 45750.0 C.575 29f.9 -13.0 
12.57 33.54 46.11 
45590.C 45750.0 0.497 305.3 -10.7 
10.65 30.15 40.80 
45600.0 45750.0 0.429 305.8 -8.5 
9.08 27.42 36.51 
45610.0 45750.C 0.372 312.0 -6.4 
7.84 25.27 33.12 
45620.0 45750.0 0.328 311.1 -4.8 
6.93 23.65 30.58 
45630.0 45750.0 0.300 306.7 -4.1 
6.39 22-52 28.91 
45640.0 45750.0 0.296 255.4 -4.5 
6.32 21.91 28.23 
45650.0 45750.0 0.324 291.5 -5.6 
6.85 21.f7 28.72 
45660.0 45750.0 C.388 285.9 -6.9 
8.18 22.53 30.71 
7.07 0.750 56.2 0.663 0.704 156.7 461.3 0.238 
TWO 1.344 27.3 0.0 9.2 
6.42 0.740 62.7 0.608 0.695 158.3 453.3 0.272 
TWO 1.344 27.3 0.0 10.5 
6.03 0.732 68.9 0.562 0.686 161.3 446.5 0.300 
TWO 1-344  27.3 0.0 12.5 
5.85 0.725 74.9 0.526 0.679 165.4 440.9 0.322 
TWO 1.344 27.3 0.0 14.5 
5.84 0.722 81.0 0.499 0.675 170.7 436.4 0.338 
TWO 1.344 27.3 0.0 16.3 
6.00 0.724 87.3 0.480 0.673 177.1 432.9 0.350 
TWO 1.344 27.3 0.0 17.6 
6.38 0.732 94.1 0.472 0.676 1R4-6 430.5 0.357 
TWO 1.344 27.3 0.0 18.5 
7.03 0.751 101.5 0.476 0.687 193.2 429.1 0.359 
TWO 1.344 27.3 0.0 19.0 
8.11 0.786 109.4 0.496 0.711 202.7 428.6 0.358 
TWO 1.344 27.3 0.0 19.3 

























1 2  V 2  P S I 2  R A  
4-47 1.695 111.9 214.9 
3.59 1.693 110.3 217.3 
2-61 1.694 109.3 219.1 
1.44 1.698 108.9 220.1 
-0.06 1.7C8 109.1 220.4 
-2.23 1.727 110.0 219.8 
7.45 1.717 123.4 206.5 
6.36 1.711 119.4 210.6 
5.38 1.707 116.2 214.2 
4-44 1.703 113.7 217.2 
3.51 1.701 111.8 219.7 
2.50 1.700 110.5 221.5 
1.36 1.703 109.9 222.7 
-0.05 1.712 109.9 223.2 
-1.96 1.728 110.7 222.9 
7.93 1.729 126.7 208.7 
6-62 1.723 122.2 213.0 
5 . 5 0  1.718 118.5 216.6 
4-46 1.714 115.6 219.8 
3.46 1.711 113.4 222.3 
2.43 1.710 111.9 224.3 
1.29 1.712 111.0 225.6 
-0.05 1.718 110.8 226.3 
-1.76 1.732 111.4 226.3 


























EAR1 H-MERCU RY 
I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
LEG C O I S T  RAS OECLS LAMOA 
ARRIVAL DATE = 2446054.0 
DEPART ARRIVE SPEED R A OECL 
O V l  O V 2  OVT 
16.54 0.728 66.0 0.586 
ONE 0.712 216.1 0.0 
11.99 0.705 68.5 0.590 
ONE 0.712 216.1 0.0 
9.58 0.681 71.4 0.596 
ONE 0.712 216.1 0.0 
0.16 0.657 75.2 0.603 
ONE 0.712 216.1 0.0 
7.20 0.633 00.1 0.613 
ONE 0.712 216.1 0.0 
6.74 0.614 86.6 0.624 
ONE 0.712 216.1 0.0 
6.44 0.605 95.2 0 -638  
ONE 0.712 216.1 0.0 
6.35 0.619 106-3 0.657 
ONE 0.712 216.1 0.0 
6.45 0.678 119-6 0.684 
ONE 0.712 216.1 0.0 
0.693 160.1 317.3 0.2870 
1 3 9 . 6  
1.100 -18.27 2.202 
1.076 -13.15 2.194 
1.053 -10.15 2.185 
1.032 -8 .09 2.177 
1.015 -6.52 2.168 
1.003 -5.21 2.161 
1.002A -4.05 2.158 
I.020A -2.94 2.160 
1.084A -1.83 2.177 
74.5 209.0 -39.9 1.037 
72.2 208.4 -28.4 0.999 
69.9 209.9 -20.7 1.023 
67.6 211.0 -15.4 1.069 
65.4 213.8 -11-5 1.124 
63.3 215.7 -0.5 1.102 
61.3 217.4 -6.2 1.241 
59.5 218.6 4 . 2  1.301 
57.8 219.3 -2.5 1.362 
45920.0 46054.0 0.500 266.3 -1.1 
10.73 28.57 39.30 
9.78 27.46 37.24 
45940.0 46054.0 0.435 277.C -9.0 
w m ~ . o  46054.0 0.460 272.3 -6.2 0;676 163.1 310.9 0.2770 
150 -7  
0.660 166.3 304.6 0.2670 
9.21 28.15 37.36 
8.00 29.51 38.31 
45950.0 46054.0 0.417 zec.4  -10.6 
158 -4 
0.644 169.7 298.5 0.2550 
164-0 
0.629 173.6 292.7 0.2440 
168.3 
0.618 177.9 287.4 0.2320 
171.5 
0.612 183.0 282.6 0.2210 
173.7 
0.616 189.0 278.9 0.2110 
175.1 
0.644 196.7 276.6 0.2040 
176.0 
45960.0 46054.0 0.404 281.9 -11.7 
8.52 31.14 39.66 
45970.0 46054.0 0.399 281.1 -12.6 
0.42 32.07 41.28 
45980.0 46054.0 0.409 277.8 -13.7 
8.64 34.63 43.27 
45990.0 46054.0 0.447 272.2 -15.0 
9.49 36.39 45.88 
46000.0 46054.0 C.532 265.6 -16.2 
11.50 38.21 49.71 
ARRIVAL DATE = 2446056.0 
19.32 0.718 70.5 0.561 0.685 162.9 321.9 0.3010 
ONE 0.743 227.7 0.0 136.4 
13.61 0.698 73.6 0.563 0.670 166.3 316.1 0.2930 
ONE 0.743 227.7 0.0 148.6 
10.70 0.678 77.5 0.567 0.656 170.1 310.3 0.2@40 
ONE 0.743 227.7 0.0 157.0 
9.00 0.660 82.5 0.572 0.643 174.3 305.0 0.2750 
ONE 0.743 227.7 0.0 163.0 
7.96 0.647 88.0 0.501 0.634 179.1 300.1 0.2660 
ONE 0.743 227.7 0.0 167-4 
1-069 -19.73 2.164 
1.047 -13.43 2.156 
1.027 -9.88 2.148 
1.012 -7.51 2.142 
1.003 -5.73 2.136 
1.0056 -4.28 2.135 
1.029A -3.00 2.140 
1.103A -1 .80 2.159 
76.5 219.4 -43.0 1.042 
74.5 217.4 -29.8 0.970 
72.5 218.3 -21.1 0.975 
70.5 219.9 -15.2 1.008 
68.7 221.5 -10-9 1.049 
67.1 222.9 -7.7 1.094 
65.7 223.0 -5.2 1.137 





7.95 27.70 35.65 
45970.0 46056.0 0.369 278.C -9.2 


























45900.0 46056.0 0.379 273.7 -11.0 
7.97 30.25 30.23 
45990.0 46056.C 0.418 267.4 -12 .8  
8.84 31.54 40.30 
7.32 0.645 96.9 0.592 0.631 104.8 296.0 0.2580 
ONE 0.743 227.7 0.0 170.9 
6.95 0.666 106.9 0.608 0.640 191.7 293.1 0.2510 
ONE 0.743 227.7 0.0 173.5 
6.82 0.729 118.7 0.634 0.675 200.5 292.1 0.2470 
ONE 0.743 227.7 0.0 175.1 
46000.0 46056.0 0.506 260.7 -14 -5  
10.86 32.81 43.67 
ARRIVAL DATE = 2446058.0 
45940.C 46058.0 0.460 272.6 0.7 21.16 0.712 75.5 0.535 0.679 166-6 326.8 0.3160 
45950.0 46058.0 0.398 276.3 2.3 14.58 0.696 79.5 0.535 0.667 170.6 321.7 0.3100 
9.97 28.07 38.04 ONE 0.781 238.7 0.0 134.0 
8.39 25.11 33.50 ONE 0.781 238.7 0.0 146.9 
1.042 -20.30 2.121 
1.023 -13.10 2.114 
1.009 -9.18 2.1C9 
1.002A -6.61 2.105 
1.008A -4.72 2.105 
1.039A -3.18 2.112 
1.126A - 1 . 8 4  2.134 
78.6 228.2 -45.0 1.020 
76.8 225.1 -30.5 0.920 
75.2 225.5 -20.9 0.911 
73.7 226.7 -14.5 0.931 
72.4 227.7 -9.9 0.959 
71.3 228.1 -6.5 0.987 
70.7 227.6 -3.7 1.014 
45960.0 46050.C C.364 27t.5 -1.8 
7.66 24.85 32.51 
11.30 0.683 84.5  0.530 0.656 175.2 316.8 0.3030 
ONE 0.781 230.7 0.0 155.4 8
9.43 0.675 90.6 0.543 0.650 180.5 312 .5  0.2570 
ONE 0.781 238.7 0.0 161.2 
8.28 0.679 98.3 0.552 0.650 186.8 309.1 0.2910 
ONE 0.781 230.7 0.0 165.2 
7.57 0.706 107.6 0.567 0.663 194.6 307.0 0.2870 
6
45990.0 46058.0 0.400 262-7 -10.4 
8.43 27.11 35.54 
46000.0 46058.C 0.490 256.3 -12.9 
10.50 27.91 38.41 
ONE 0.701 238.7 0.0 167.6 
7.17 0.771 110.3 0.596 0.705 204.5 307.0 0.2850 
ONE 0.701 238.7 0.0 168.3 
ARRIVAL ObTE = 2446060.0 
0.712 160.0 353.1 0.3450 1.079 32.35 2.094 87.7 2 4 8 - 4  70.3 1.189 
109 - 7  
0.676 171.2 332.2 C.3320 1.020 -19.71 2.076 80.7 234.8 -45.8 0.964 
132.5 
0.668 176.2 328.0 0.3280 1.007 -12.10 2.072 79.3 231.1 -30.1 0.850 
145.3 
0.663 182.0 324.3 0.3230 1.0036 -8.04 2.CC9 78-1 231-1  -19.9 0.832 
153.4 
0.666 189.0 321.5 0.3200 1.013A -5.42 2.071 77.1 231.6 -13.1 0.840 
150.2 
0.684 197.5 320.3 0.3180 1.05OA -3.50 2.080 76.4 231.5 -8.3 0.854 
160.6 
0.733 208.3 321.2 0.3180 1.3496. -1.96 2.104 76.2 230.3 -4.6 0.860 
160 -6  
45920.0 46060.0 C.594 250.6 -62.2 -32.04 0.754 7 1 - 1  0.516 
13.05 33.C9 46.13 TWO 0.822 249.1 0.0 
45950.0 46060.0 0.446 273.2 12.4 21.79 0.711 81.1 0.509 
9.47 26.40 35.07 ONE 0.822 249.1 0.0 
45960.0 46060.0 0.370 274.2 5.4 14.78 0 -701  86.1 0.509 
7.80 23.C6 30.86 ONE 0.822 249-1  0.0 
45970.0 46060.0 0.342 271.4 0.2 11.37 0.698 92.1 0.512 
7.23 22-50 29.73 ONE 0.822 249.1 0.0 
45980.0 46060.0 0.347 265.6 -4.1 9.43 0.707 99.5 0.520 
45990.0 46060.0 0.390 258.6 - 8 . 0  8.25 0.738 108.2 0.535 
7.32 22.74 30.06 ONE 0.822 249.1 0.0 
8.22 23.16 31.30 ONE 0.822 249.1 0.0 
4600C.O 46060.0 0.483 252.6 -11.3 7.53 0-806 118-2 0.567 
10.32 23.57 33.89 ONE 0.822 249.1 0.0 
ARRIVAL DATE = 2446062.0 
90.7 221.7 59.9 0.771 
88.9 254.7 71.2 1.147 
83 .0  238.8 -45.1 0.875 
82.0 235.1 -20.5 0.764 
81.2 234.5 -18.0 0.740 
80.9 233.8 -11.0 0.738 








0.447 261.3 -53.3 -10.05 0.759 71.9 0.502 0.716 159.9 361.9 0.357 
113.6 
0.704 163.6 356.8 0.3560 
108.8 
0.677 177.2 338.4 0.3480 
131.5 
0.675 1.93.5 335.4 0.3460 
1.076 18.97 2.052 
1.052 32.05 2.C47 
1.006 -17.91 2.033 
1.004A -10.46 2.032 
1.018A -6.52 2.C35 
1.0614. -3.99 2.046 
1.171A -2.14 2.071 
9.40 20.72 30.20 TWO 0.865 258.9 0.0 
0.557 250.3 -64.3 -30.56 0.746 75.2 0 -494  
12.11 31.E4 43.94 TWO 0.865 258.9 0.0 
0.419 271.5 14.5 21.10 0.717 87.4 0.486 
8.86 23.79 32.65 ONE 0.065 258.9 0.0 
0.352 260.7 6.6 14.24 0.717 93.4 0.480 
7.42 20.52 27.94 ONE 0.865 258.9 0.0 143.5 
0 . 3 4 6  262.4 -0.1 10.93 0.730 100.5 0.495 0.681 191.1 333.3 0.3440 
0.307 255.3 -5.5 9.06 0.763 108.8 0.511 0.702 200.3 332.0 0.3430 
7.29 19.81 27.10 ONE 0.865 258.9 0.0 150.0 
8.14 19.76 27.90 ONE 0.865 258.9 0.0 152.8 
0.480 249.6 - 9 . 8  7.92 0.032 118.1 0.546 0.758 211.6 334.3 0.3440 
10.25 19.@4 30.09 ONE 0.865 258.9 0.0 152.3 




0.394 264.2 -46.5 -12.26 0.763 72.6 0.491 0.720 160.0 370.7 0.366 
0.412 267.1 -55.1 -17.25 0.752 75.9 0.401 0.709 163.7 365.2 0.368 
8.30 15.72 24.03 TWO 0.909 268.0 0.0 110.8 
1.073 13.76 2.011 
1.050 19.31 2-0C6 
1.030 32.46 2.CC1 
93.5 213.9 52.6 0.601 
91.7 227.5 61.1 0.757 
90.2 262.1 72.8 1.124 
0.69 20.31 29.00 TWO 0.909 268.0 0.0 111.6 
0.530 263.1 -66.6 -29.87 0.741 79.7 0.473 0.699 168.1 360.7 0.3t8 
11.45 31.14 42.59 TWO 0.909 268.0 0.0 107.1 
1984 
EbRTH-MERCURY 
S P E E D  R A O E C L  I 1 V 1 PSI 1 ECCEN S M A  T H E T l  THET2 P E R l H  
O V I  OV2 O V T  LFG COIST R A S  OECLS LAMOA 






0.599 269.0 23.1 36.69 0.779 88.3 0.467 0.686 178.1 947.6 0.3650 
13.18 32.51 46.09 CNE 0.909 268.0 0.0 113.6 
C.393 266.5 14.3 19.27 0.732 94.3 0.468 0.685 184.9 '445.7 0.3640 
8.29 20.50 28.79 DNE 0.909 26P.O 0.0 130.5 
C.355 26C.2 4.8 13.08 0.747 101.2 0.475 0.693 193.0 344.3 0.3640 
1.006 -33.04 1.594 
1.006A -15.08 1.993 
1.023A -8.33 1.998 
1.071A -4.74 2.010 
1.191A -2.42 2.C37 
86.1 266.4 -66.4 1.183 
85.5 239.9 -42.6 0.763 
84.9 236.5 -25.6 0.668 
84.8  234.7 -14.9 0.643 
85.2 231.6 -7.7 0.636 
7.49 17.69 25.17 O N F  0.909 268.0 0.0 140.3 
8.18 16.55 25.13 ONE 0.909 268.0 0.0 143.9 
0.480 247.5 -8.5 8.38 0.P52 118.1 0.531 0.778 214.4 346.2 0.3640 
10.25 16.75 26.99 CNE 0.909 268.0 0.0 142.9 
0.388 252.e -2.9 10.08 0.783 100.2 0.493 0.717 202.6 344.3 0.3640 
ARRIVAL O A T E  = 2446066.0 
1.071 11.11 1.570 
1.048 14.14 1.'65 
1.028 19.66 1.561 
1.013 33.67 1.$57 
1.00741 -26.29 1.556 
1.0276 -11.61 1.961 
1.080A -5.92 1.974 
1.206A -2.82 2.CC2 
96.2 207.6 47.9 0.509 
94.3 218.8 53.8 0.593 
92.8 231.7 6 2 - 6  0.742 
91.6 271.6 75.4 1.121 
88.4 255.7 -64.3 0.961 
88.2 238.1 -37.9 0.643 
88.3 234.3 -20.9 0.571 



















































































































































































159.9 387.0 0.377 
163.9 381.5 0.382 
168.6 376.7 0.386 
173.9 372.6 0.388 
180.3 970.0 0.389 
195.7 363.3 0.351 
206.0 364.2 0.351 









0.354 266.1 -37.9 
7.46 11.54 19.00 
0.333 270.0 -42.2 
7.03 12.56 19.99 
0.325 271.5 -48.8 
6.87 15.19 22.06 
0.354 265.0 -58.8 
7.45 19.42 26.87 
0.531 26C.9 -70.6 
11.49 31-54 43.43 
0.464 260.8 18.7 
9.87 19.72 29.59 
C.410 251.1 4.1 
8.65 13.71 22.36 
0.483 245-4 -5.6 

















0.769 73.4 0.479 
0.994 284.7 0.0 
0.759 76.9 0.465 
1.071 9.56 1.932 
1.047 11.45 1.527 
1.027 14.39 1.523 
1.012 20.04 1.520 
1.005A 36.10 1.918 
1.030A -18 .88  1.525 
1.0876 -7.94 1.939 
98.7 200.8 44.0 0.457 
96.8 211.9 48.7 0.506 
95.2 221.9 54.8 0.582 
93.9 233.7 64 -5  0.727 
93.0 287.0 78.7 1.151 
91.0 242.5 -57.7 0.737 
91.3 232.4 -30.2 0.532 
92.2 226.6 -13.9 0.492 
0.994 284.7 0.0 
0.751 80.8 0.454 
0.994 284.7 0.0 
0.746 85.2 0.446 
0.994 284.7 0.0 
0.745 90.2 0.442 
0.994 284.7 0.0 
0.770 102.1 0.450 
0.994 284.7 0.0 
0.808 109.7 0.471 
0.994 284.7 0.0 
0.876 118.0 0.514 
0.994 284.7 0.0 
.2174 -3.44 1.567 
ARRIVAL OATE = 2446070.0 
0.347 266.6 -34.9 -5.36 0.770 73.4 0.477 0-725 159.8 394.5 0.379 
7.31 10.81 18.12 TWO 1.034 292.3 0.0 83.6 
.071 8.58 1.856 101.0 193.9 40.1 0.431 
.046 9.85 1 . ~ 5 1  99.0 205.0 44.4 0.457 
-026 11.62 1.887 97.4 214.4 49.1 0.499 









0.319 270.5 -37.9 
6.76 11.55 18.31 
0.299 271.9 -42.5 
6.39 12.7C 19.15 
0.296 265.8 -49.5 
6.33 14.78 21.11 
C.339 262.8 -59.9 
7.15 19.05 26.20 
0.588 256.4 -71.5 
12.90 34.70 47.60 
0.445 252.6 9.9 
9.44 14.38 23.82 
0.486 245.4 -3.7 
10.40 11.52 21.92 
-6.18 0.761 77.1 0.461 0.716 163.9 389.0 0.386 
-7.54 0.754 81.1 0.448 0.709 168.6 ?84.2 0.351 
-10.03 0.750 85.5 0.439 0-703 174.2 380.1 0.395 
-15.60 0.750 90.5 0.434 0.701 180.6 377.1 0.357 
-35.68 0.758 96.2 0.435 0.704 188.2 375.7 0 - 3 5 8  
18.00 0.815 109.7 0.464 0.745 207.0 372.7 0.359 
10.83 0.881 117.9 0.509 0.809 218.8 374.9 0.348 
TWO 1.034 292.3 0.0 91.9 
TWO 1.034 292.7 0.0 97-9  
TWO 1.034 292.3 0.0 101.4 
TWO 1 - 0 3 4  292.3 0.0 101.6 
TWO 1.034 292.3 0.0 97.2 
ONE 1.034 292.3 0.0 108.9 
ONE 1.034 292.3 0.0 108.4 
ARRIVAL OATE = 2446072.0 
-4.14 0.771 73.3 0.477 0.726 159.6 401.4 0.379 
-4.67 0.762 77.1 0.459 0.717 163.8 396.0 0.388 
-5.39 0.756 81.1 0.445 0.710 168.6 391.2 0.344 
-6.71 0.753 85.6 0.435 0.705 174.2 387.2 0.399 
-9.23 0.754 90.6 0.429 0.703 180.8 384.2 0.402 
TWO 1.072 299.5 0.0 72.5 
TWO 1.072 299.5 0.0 81.4 
TWO 1.072 299.5 0.0 88.5 
TWO 1.072 299.5 0.0 9 3 - 6  
1.005A 20.47 1.883 95.1 232.8 66.7 0.714 
1.01OA 40.92 1.885 94.8 323.6 81.6 1.244 
1.0904. -12.00 1.905 94.0 229.8 -45.5 0.554 









7.94 1.863 103.1 187.7 
8.81 1 . e ~  101.1 198.2 
9.95 1.855 99.5 207.4 
11.62 1.852 98.2 215.0 
14.47 1.851 97.2 221.1 
21.02 1.853 96.6 227.7 
-23.59 1.874 96.3 230.7 

















0.344 267.2 -32.3 
7.27 10.65 17.95 
0.313 271.0 -34.5 
6.64 10.9C 17.53 
0.287 272.3 -37.6 
6.16 11.47 17.63 
0.272 270.1 -42.3 
5.89 12.49 18.37 
0.279 263.5 -49.1 
6.01 14.33 20.34 
0.342 253.C -59.1 
7.21 18.86 26-07 
0.57C 258.5 19.3 
12.44 21.15 33.59 
0.494 24t.3 -0.9 
10.58 11.37 21.94 
TWO 1.072 299.5 0.0 96.4 
TWO 1.072 299.5 0.0 96-5  
ONE 1.072 299.5 0.0 96.5 
-15.47 0.762 96.3 0.429 0.707 188.4 382.3 0-4C3 
29.78 0.819 109.6 0.459 0.748 207.4 380-0 0.405 
12.77 0.883 117.6 0.504 0.811 219.1 382.4 0-402 
ONE 1.072 299.5 0.0 96.0 






0.346 267.8 -30.1 
7.30 11.06 18.36 
0.311 271.6 -31.6 
6.61 10.83 17.44 
0.281 272.e -33.6 
6.06 10.94 17.00 
-3.12 0.771 72.9 0.480 0.726 159.4 408.0 0.377 
-3.39 0.763 76.8 0.460 0.717 163.5 402.6 0.387 
-3.83 0.757 81.0 0.444 0.711 168-4  397.8 0-355 
TWO 1.107 306.4 0.0 62-0  
TU0 1.107 306.4 0.0 70.8 
1.074 7.51 1.832 105.1 183-0  31.7 0-440 
1.048 8.12 1.828 103.1 192.5 35.6 0-432 
1.027 8.87 1.825 101.4 201.1 39.3 0.436 
1.012 9.87 1.822 100.1 208.3 43.1 0.450 
1.005A 11.40 1.821 99.1 213.6 47.9 0.479 
TWO 1.107 306.4 0.0 78.2 
0.260 27C.7 -36.7 -4.55 0.754 85.5 0.433 0.706 174.1 393.9 0.401 
0.255 264.3 -40.8 -5.81 0.756 90.6 0.426 0.705 180.7 390.8 0.404 
5.69 11.36 17-05 TWO 1.107 306.4 0.0 84-0 




SPEED R d OECL I 1 V 1 P S I  1 
OV1 Ob2 OVT LEG C O I S T  RAS 
ECCEN SMA T H E T l  THE12  P E R I H  APHEL I 2 Y 2 P S I  2 R A OECL SPEED 
OECLS LAMOA 
0.426 0.709 188.5 3 8 8 . 8  0.407 1.0106, 14 .23  1.823 98.5 216.8 55 .4  0.539 
0.435 0.721 197.4 388.1 0.407 1.0356, 21.90 1.830 98-4  217.2 70.6 0.716 








0.278 254.4 -46.3 -8.38 0.764 96.2 
5.99 13.92 19.91 TWO 1-107  306.4 
C.370 244.2 -56.2 -15.79 0.784 102.5 
7.79 19.10 26.89 TWO 1-107  306.4 
C.519 248.9 4.6 17.12 0.8RZ 117.2 
11.19 12.89 24.09 ONE 1 .107 306.4 
ARRIVAL DATE = 2446076.0 
-2.23 0.770 72.3 0.486 0.725 159.0 414.2  0.373 
-2.37 0.763 76.4 0.464 0.717 163.2 408.7 0.385 
-2.61 0.757 80.7 0.446 0.711 168.0 404-0 0.394 
-2.99 0.754 85.3 0.433 0.706 173.8 400.1 0.4C1 
-3.63 0.756 90.3 0.425 0.705 180.5 397.0 0.4C5 
-4.79 0.765 96.0 0.425 0.709 188-2 395.0 0.4C8 
TWO 1.141 313.0 0.0 5 2 - 6  
TWO 1.141 313.0 0.0 60.8 
THO 1.141 313.0 0.0 6 8 - 0  
TWO 1.141 313.0 0.0 73.9 
TWO 1.141 313.0 0.0 78.4 









0.352 266.5 -28.1 
0.313 272.3 -29.0 
6.65 11.23 17.88 
0.281 273.6 -30.4 
6.05 10.97 17.01 
C.256 271.6 -32.2 
5.62 10.9f 16.60 
C.245 265.4  -34.6 
5.43 11.28 16.72 
0.256 256.0 -37.3 
5.61 11.98 17.59 
0.300 246.3 -41.1 
6.40 13.64 20.04 
0.432 235.9 - 5 3 . 2  
9.14 20-31 29.45 














1 . 0 0 9 1  
1 .0314  
1.083A 
1.194A 
7.24 1.805 107.1 179.7 
7.65 1.801 104-9 1R8.2 
8.12 1 . 7 9 8  103.2 196.0 
8.73 1-795 101.8 202.6 
9 .58  1.754 100.8 207.6 
10.94 1.796 100.2 210.4 
13.73 1.8C3 100.1 210.3 
23.71 1.817 100.6 201.5 
27.8 0.466 







-7.39 0.784 102.2 0.433 0.721 197.1 394.1 0.409 
-17.17 0 .818 109.3 0.455 0.748 207-2 394.5 0.4C7 
TWO 1.141 313.0 0.0 82.4 
TWO 1.141 313.0 0.0 83.3 
ARRIVAL DATE = 2446078.0 
-1.43 0.769 71.6 0.494 
TWO 1.172 319.4 0.0 
-1.49 0.762 75.8 0.469 
TWO 1.172 319.4 0.0 
-1.60 0.756 80.2 0.450 
TWO 1.172 319.4 0.0 
-1.78 0.754 84.9 0.435 
TWO 1-172 319.4 0.0 
-2.08 0.756 90.0 0.426 
-2.59 0.764 95.6 0.425 
TWO 1.172 319.4 0.0 
-3.58 0.782 101.8 0.432 
TWO 1.172 319.4 0.0 
-6.12 0.815 108.8 0 . 4 5 3  
TWO 1.172 319.4 0.0 
-22.87 0.872 116.3 0.495 
TWO 1.172 319.4 0.0 















71 .4  





















7.07 1.781 109.0 177.9 
7.32 1.777 106-7 185.4 
7.60 1.773 104-9 192.3 
7.94 1.771 103.5 198.3 
8.39 1.770 102.4 202.9 
9.03 1.772 101.8 205.7 
10.15 1.779 101.7 206.1 
12.82 1.752 102.1 203.4 
















45980.0 46078.0  
45990.0 46078.0 
46000.0 46078.0 
0 . 3 C O  269.3 -26 .1  . ... - ~. 
7.59 12.89 20.48 
0.319 273.2 -26.9 
6.76 11.9s 18.76 
0.284 274-7 -27.6 
6.10 11.43 17.53 
0.256 272-e -28.6 
5.62 11.14 16.76 
0.242 2 f 7 . C  -29.9 
0.350 242.2 -34.8 
7.38 13.62 21.01 
0.559 241.B -54.5 
12.15 24.E3 36.98 










C.372 270.1 -24.8 
7.85 14.22 22.07 
0.328 274.2 -24.9 
6.94 13.C5 19.99 
0.290 275.9 -25.2 
6.21 12.22 18.44 
0.260 214.4 -25 .1  
5.68 11.69 17.37 
5.39 11.41 16 .80  
0.245 260.3 -26.5 
0.242 268.9 -26.2 
-0.68 0.768 70.6 0.505 0.723 1 5 8 - 2  
-0.69 0.760 75.0 0.477 0.716 162.1 
-0.73 0.755 79.5 0.455 0.709 166.9 
-0.79 0.752 84.3 0.439 0 -705  172.6 
-0.90 0.754 89.4 0.429 0 .704  179.2 
-1.07 0.762 95.0 0.426 0.707 186.9 
-1.38 0.779 101.3 0.432 0.717 195.6 
-2.04 0.811 108.1 0.452 0.741 205.4 
-4.12 0.864 115.6 0.491 0.790 216.1 
TWO 1.202 325.5 0.0 37.6 
TWO 1.202 325.5 0.0 44.2 
TWO 1.202 325.5 0.0 50.2 
TWO 1.202 325.5 0.0 55.4 
TWO 1.202 325.5 0.0 59.4 
Two 1.202 325.5 0.0 62.0 
TWO 1.202 325.5 0.0 63.1 
TWO 1.202 325.5 0.0 62.4 







































1 .0 t9  
1.040 
7.00 1.760 110.8 177.2 
7.12 1.756 108.5 183.8 
7.24 1.752 106.5 190.0 
7.38 1.750 1 0 5 - 0  195.4 
7.56 1.749 103.9 199.7 
7.80 1.751 103.3 202.4 
8 .18  1 -757  103.1 203.2 
8.89 1.770 103.6 201.8 








3 3 . 4  0.483 
37.8 0.542 
9.08 14.01 23 .08  
ARRIVAL DATE = 2446082.0 
7.01 1.742 112.8 177.3 
7.00 1.738 110.2 183.3 
6.99 1.734 108.1 188.9 
6.98 1.732 106.5 193.8 
6.97 1.731 105.4 197.7 
6 -96  1.732 104-7 200.3 
6.94 1.738 104.5 201.4 
6.90 1.750 104.8 200.8 
6.83 1.772 105.9 198.4 











0.388 271.0 -23.4 
8.18 15.78 23.95 
0.340 275.4 -23.2 
1 -18  14.35 21.53 
0.299 277.4 -23.1 
6.38 13.29 19-67  
C.ZL.6 276.2 -23.2 
5.79 12.54 18.33 
0.05 0-766 69.3 0.518 0.722 157.7 431.1 0.348 
TWO 1.229 331.4 0.0 31.7 
0.05 0.759 73.9 0.487 0.714 161.5 425.3 0.366 
TWO 1.229 331.4 0.0 37.6 











TWO 1.229 331.4 0.0 43.0 
0.05 0.750 83.5  0.445 0.703 171.7 416.3 0.390 
Two 1.229 331.4 0.0 47.7 
a i 2 4 6  2ii.3 z23l3 
5.44 12.07 17.52 
0.245 262.0 -23 .1  
0.06 0.751 88.7 0 .433  0.702 178.3 413.1 0 . 3 5 8  
TWO 1.229 331.4 0.0 51.3 
0.07 0.759 94.4 0.429 0.704 185.8 410.8 0.402 
TWO 1-229  331.4 0.0 53.7 
0.08 0.775 100.6 0.434 0.714 194.4 409.6 0-404 
TWO 1.229 331.4 0.0 54.6 
5.42 11.86 17.29 
0.270 254.2 -22.4 
5.85 11.93 17.78 
0.325 247.7 -21.6 
6.88 12.34 19.22 
0.414 244.9 -21.1 
8.74 13.23 21.97 
0.541 245.4 -20.8 
11.71 14.85 26.56 
0.11 0.805 107.4 0.452 0 -736  204.1 409.3 0.403 
TWO 1.229 331.4 0.0 53.7 
0.18 0.855 114.9 0.488 0.781 214.6 409.9 0.400 
TWO 1.229 331.4 0.0 51.2 
0.52 0.937 122.8 0.553 0.877 225.P 411.1 0.392 
TWO 1.229 331.4 0.0 46.9 
ARRIVAL DATE = 2446084.0 
0 -76  0.764 67.8 0.534 0.720 157.2 436.4 0.336 
TWO 1.254 337.2 0.0 26.6 
0.75 0.756 72.7 0.500 0.712 160.8 430.4 0.356 
TWO 1.254 337.2 0.0 31.9 
TWO 1.254 337.2 0.0 36.8 
0.77 0.751 77.5 0 .473  0.706 165.3 425.3 0.372 
0.407 271.8 -22.1 
0.60 17.54 26.14 
7.09 1.727 114.7 178.1 
6.96 1.723 112.0 183.6 









DEPART A R R I V E  S P E E D  R A OECL 
DV1 O V 2  OVT 
45950.0 46084.0 0.275 278.3 -21.1 
5.95 13.t4 19.59 
45960.0 46084.0 0.251 273.9 -20.8 
5.54 13.00 18.54 
45970.0 46084.0 0.247 266.1 -20.4 
5.46 12.65 18.11 
45980.0 46084.0 0.268 257.3 -19.7 
5.81 12.60 18.41 
45990.0 46084.0 0.319 250.6 -18.7 
6.77 12 -91  19.67 
46000.0 46084.C 0.404 247.5 -17.8 
8.52 13.65 22.21 
46010.0 46084.0 0.527 248.0 -16.0 
11.39 15.13 26.52 
45920.0 46086.0 0.431 272.7 -21.0 
9.11 19.51 28.63 
45930.0 46086.0 0.375 277.7 -20.5 
7.89 17.56 25.45 
45940.0 46086.0 0.326 28C.6 -19.9 
6.91 16.06 22.97 
45950.0 46086.0 0.287 28C.6 -19.3 
6.16 14.93 21.09 
45960.0 46086.C 0.260 276.5 -18.8 
5.67 14.14 19.81 
45970.0 46086.C 0.250 269.6 -18.3 
5.52 13.66 19.18 
45980.0 46086.0 0.267 26C.8 -17.6 
5.80 13.51 19.31 
45990.0 46086.0 0.314 253.7 -16.7 
6.66 13.74 20.40 
46000.0 46086.0 0.394 2 5 0 - 1  -15.9 
8.31 14.48 22 -79  
46010.0 46086.0 0.512 250.1 -14.5 
11.02 15.55 26.98 
45920.0 46088.0 0.458 273.4 -20.1 
9.74 21.70 31.44 
45930.0 46088.C 0.397 278.9 -19.4 
8.37 19.47 27.84 
45940.0 46088.0 0.345 202-3 -18.6 
7.27 17.73 25.00 
45950.0 46088.0 0.301 282.9 -17.8 
6.43 16-40 22.83 
45960.0 46088.0 0.270 28C.C -17.1 
5.86 15-44 21.30 
45970.0 46088.0 0.256 273.4 -16.5 
5 -61  14-83 20.45 
45980.0 46088.0 0.267 264.7 -15.9 
5.80 14.58 20.39 
45990.0 























45920.0 46090.0 0.491 274-1 -19.3 
10.50 24.13 34.63 
45930.0 46090.0 0.424 280.1 - 1 8 - 5  
8.96 21.59 30.55 
45940.0 46090.0 0.367 284.C -17.5 
7.73 19.55 27-31 
45950.0 46090.0 0.319 285.3 -16.5 






























6.47 15.86 22.34 
46000.0 46090.0 0.373 256.0 -13.7 
7.85 16.48 24.33 
46010-0 46090.0 0.478 254.7 -13.3 
10.21 17.E5 28.06 
45920.0 46092.0 0-528 274.6 -18 -6  
11.41 26.84 38.24 
45930.0 46092.C 0.455 281.1 -17.7 
9.68 23-94 33.61 
45940.0 46092.0 0.393 285.6 -16.6 

























I 1 V 1 P S I  1 ECCEN 
LEG C O l S T  RAS OECLS 
0.80 0.747 82.5 0.452 
TWO 1.254 337.2 0.0 
0.87 0.748 87.8 0.439 
TWO 1.254 337.2 0.0 
0.97 0.755 93.5 0.433 
TWO 1.254 337.2 0.0 
1.15 0.770 99.7 0.436 
TWO 1.254 337.2 0.0 
1 - 4 6  0.797 106.5 0-452 
TWO 1.254 337.2 0.0 
2.09 0.845 114.0 0.486 
TWO 1.254 337.2 0.0 
3.92 0.921 121.9 0.545 
TWO 1.254 337.2 0.0 
ARRIVAL 
1 -49  0.762 66.1 0.553 
TWO 1.277 342.9 0.0 
1.44 0.754 71.2 0.515 
TWO 1.277 342.9 0.0 
1.44 0.748 76.2 0.485 
TWO 1.277 342.9 0.0 
1.48 0 -744  81.3 0.462 
TWO 1.277 342.9 0.0 
1.57 0.744 86.7 0.446 
TWO 1-277  342.9 0.0 
1.73 0.750 92.5 0.438 
TWO 1.277 342.9 0.0 
1.98 0.763 98.7 0.440 
TWO 1.277 342.9 0.0 
2-41 0.789 105.5 0.453 
TWO 1.277 342.9 0.0 
3.19 0.833 113.0 0.484 
4.99 0.904 120.9 0.539 
TWO 1.277 342.9 0.0 
TWO 1.277 342.9 0.0 
S M A  T H E 1 1  THE12 P E R I H  
LAROA 
0.701 170.8 421.0 0.384 
0.699 177.2 417.7 0.392 
0.701 184.6 415.4 0.398 
0.710 193.1 414.0 0.400 
0.729 202.5 413.5 0.400 
0.770 212.8 413.9 0.396 








DATE = 2446086.0 
0.718 156-8 441.6 0.321 
0.710 160.1 435.3 0.344 
0.704 164.4 430.0 0.362 
0.699 169.7 425.6 0.376 
0.696 175-9  422.1 0.386 
0.698 183.2 419.6 0.392 
0.705 191.5 418.0 0.395 
0.723 200.7 417.4 0.395 










0.834 221.6 418.3 0-385 
35.3 
ARRIVAL D A T E  = 2446088.0 
2.24 0.760 64.0 0.575 0.717 156.4 446.8 0.304 
TWO 1.297 348.5 0.0 18.6 
2.14 0.751 69.4 0.534 0.708 159.4 440.2 0.330 
TWO 1.297 348.5 0.0 22.8 
2.10 0.744 74.7 0.500 0.701 163-4  434.6 0.351 
TWO 1.297 348.5 0.0 26.8 
2.12 0.740 80.0 0.474 0.696 168.5 429.9 0.366 
TWO 1.297 348.5 0.0 30 .3  
2.21 0.740 85.4 0.456 0.693 174.5 426.3 0.377 
TWO 1-297 348.5 0.0 33.1 
2.38 0.744 91.3 0.445 0.694 181.6 423.6 0.385 
TWO 1.297 348-5 0.0 35.0 
2.66 0.756 97.6 0.444 0.700 189.7 421.0 0.389 
TWO 1.297 348.5 0.0 35.8 
3.12 0.780 104.4 0.455 0.715 198.7 421.0 0.389 
TWO 1.297 348.5 0.0 35.5 
3 92 0.82 111.8 0.482 0.747 208.6 421.0 0.387 
T k O  1.293 348.5 0.0 34.0 
5.52 0.887 119.8 0.532 0.812 219.1 421.5 0.380 
TWO 1.297 348.5 0.0 31.5 
ARRIVAL DATE = 2446090.0 
3.04 0.757 61.6 0.602 
TWO 1.316 354.0 0.0 
2.85 0.748 67.3 0.555 
T k O  1.316 354.0 0.0 
2-75 0.741 72.9 0.518 
TWO 1.316 354.0 0.0 
2.74 0.736 78.3 0.488 
TWO 1.316 354.0 0.0 
2-80 0.735 84.0 0.467 
TWO 1.316 354.0 0.0 
2.96 0.738 89.9 0 - 4 5 4  
TWO 1.316 354.0 0.0 
3.23 0.749 96.2 0.450 
TWO 1.316 354.0 0.0 
3.69 0.770 103.1 0.458 
TWO 1.316 354.0 0.0 
4.45 0.807 110.6 0.482 
TWO 1.316 354.0 0.0 
5.84 0.868 118.5 0.527 
TWO 1.316 354.0 0.0 
0.715 156.1 452-0 0.285 
0.706 158.7 445.0 0.314 
0.699 162.4 439.1 0.337 
0.693 167.2 434.2 0.355 
0.690 173.0 430.3 0.368 
0.689 179.8 427.4 0.377 
0.694 107.7 425.4 0.382 
0.707 196.5 424.3 0.383 










0.735 206.2 424.1 0.381 







































I 2  V Z  P S I 2  R A  
6-69 1.716 108.0 193-2 
6.54 1.715 106.7 196.9 
6.35 1.716 105.9 199.4 
6.09 1.721 105.7 200.7 
5.71 1.732 106-0 200.5 
5.01 1.753 107-0 198.9 
3.12 1.790 108.8 196.3 
7 -24  1.715 116.8 179.3 
6.99 1.711 113.8 184.5 
6.74 1.707 111.4 189.3 
6.49 1.704 109.5 193.5 
6.22 1.703 108.1 196.9 
5.90 1.703 107.2 199.4 
5.49 1.708 106-8 200.8 
4.93 1-718 107-1 200.9 
4.00 1.737 108.0 199.9 
2.08 1.771 109.7 197.8 
7.46 1.707 119.1 180.9 
7.08 1.702 115.7 185.9 
6.73 1-698 113.0 190.4 
6.37 1.694 111.0 194.4 
5.99 1-693 109.4 197.7 
5.57 1-653 108.4 200.1 
5.05 1.697 107.9 201.6 
4-37 1.706 108.1 202.0 
3.37 1.723 108.9 201.3 
1.58 1.754 110.5 199.8 
7.78 1.701 121.6 102.7 
7.25 1.696 117.8 187.5 
6.77 1.651 114.8 191.9 
6.31 1.688 112.5 195.7 
5.83 1.686 110.8 198.9 
5.32 1.686 109.6 201.4 
4.72 1.688 109.0 202.9 
3.97 1.696 109.0 203.6 
2-93 1-712 109.7 203.2 







































ARRIVAL D A T E  = 2446092.0 
3.91 0.755 58.8 0.632 0.713 156.1 457.4 0.263 1.163 8.20 1.698 124.3 184.6 11.8 0.978 
TWO 1.333 359.6 0.0 12.8 
3.60 0.745 64.9 0.580 0.704 158.2 449.5 0.296 1.113 7.49 1.693 120.1 189.4 12.5 0.880 
TWO 1.333 359.6 0.0 15.9 
3.42 0.737 70.8 0.538 0-696 161.5 443.6 0.322 1.071 6.88 1.688 116-8 193.7 13.0 0.802 
TWO 1.333 359.6 0.0 19.1 
3.34 0.732 76.5 0.505 0.690 145.9 438.4 0.342 1.039 6.30 1.684 114.2 197.5 13.1 0.742 
TWO 1.333 359.6 0.0 22.1 
3.37 0.729 82.2  0.480 0.686 171.4 434.2 0.356 1.015 5.74 1.682 112.2 200.6 12.9 0.697 
TWO 1.333 359.6 0.0 24.6 
3.49 0.732 8 8 . 3  0.464 0.685 178.0 431.0 0-367 1.003 5-14  1.681 110.9 2 0 3 - 1  12.2 0.665 
TWO 1.333 359.6 0.0 26.3 
1984 
EART H-MERCURY 
DEPART A R R I V E  S P E E D  R A OECL I 1 V 1 PSI 1 ECCEN S M A  T H E T l  T H E T P  P E R l H  A P H E L  
OV1 OV2 O V T  LEG COIST RAS OECLS LAMOA 
45980.0 46092.0 0.272 273.7 -13.2 3.74 0.740 94.7 0.458 0.688 185.6 428.8 0.373 1-004A 
45990.0 46092.0 0.300 265.4 -13.0 4.17 0.759 101.6 0.463 0.699 194.2 427.5 0.376 1.023A 
46000.0 46092.0 0.362 255.6 -13.0 4.86 0.793 109.1 0.483 0.723 203.7 427.0 0.374 1.0726 
46010.0 46092.0 0.460 257.4 -12.9 6.07 0.849 117.2 0.522 0.771 213-E 427.2 0.369 1.1746 
5.89 17.12 23.01 TWO 1.333 359.6 0.0 27.3 
6.40 17.08 23.48 TWO 1.333 359.6 0.0 27.4 
7.63 17.60 25.23 TWO 1.333 359.6 0.0 26-7 
9.79 18.86 28.65 T W O  1.333 359.6 0.0 25.2 
ARRIVAL DATE = 2446094.0 
45920.0 46094.0 0.572 274.8 -18.1 4.89 0.753 55.5 0.666 0.711 156.3 463-0 0-238 1.185 
45930.0 46054.0 0.492 281.9 -17.1 4.40 0.742 62.2 0.609 0.702 157.8 455.0 0.274 1.129 
45940.0 46094.0 0.423 287.1 -15.8 4.11 0.734 68.3 0.562 0.694 160.6 448.2 0.304 1.084 
45950.0 46094.C 0.365 29C.O -14.5 3.95 0.727 74.3 0.525 0.687 164.7 442.6 0.326 1.047 
45960.0 46054.0 0.319 285.8 -13.3 3.92 0.724 80.3 0.496 0.682 169.8 438.1 0.344 1.021 
12.49 29.85 42.34 TWO 1.348 5.1 0.0 11-1 
10.53 26-55 37.08 TWO 1-348 5.1 0.0 13-2  
8.95 23.93 32.88 TWO 1-348 5.1 0.0 16.0 
7.69 21.P8 29.57 TWO 1.348 5.1 0.0 18.7 
6.76 20.32 27.08 TWO 1.348 5.1 0.0 21.0 
I 2 \r 2 P S I  2 R A OECL S P E E D  
4.47 1.683 110.1 204.7 10.9 0.648 
3.67 1.690 110.0 205.6 9.0 0-6+7 
2.62 1.704 110.5 205.5 6.3 0.665 
1.09 1.729 111.8 204.7 2.5 0.708 
8.75 1.698 127.3 186.6 
7.83 1.693 122.7 191-5  
7.06 1.688 118.9 195.8 
6.36 1-683 116-0 199.5 
5.69 1.680 113.8 202.7 
5.01 1.679 112.2 205.1 
4.28 1.680 111.2 206.9 
3.44 1.686 110.9 207.9 
2.39 1.698 111.3 208.1 











45970.0 46094.0 0.287 285.5 -12.5 4.00 0.725 86.4 0.477 0.680 176.1 434.6 0.356 1.004 
45980.0 46094.0 0.278 271.7 -12.1 4.20 0.732 93.0 0.467 0.682 183.4 432.1 0.363 1.001A 
45990.0 46094.0 0.298 270.2 -12.1 4.58 0.748 100.0 0.469 0.691 191.7 430.5 0.367 1-015A 
6.17 19.23 25.39 TWO 1-348 5.1 0.0 22.7 
5.99 18.57 24.57 TWO 1-348 5.1 0.0 23.8 
6.35 18.40 24.76 TWO 1.348 5.1 0.0 24.1 
46000.0 46094.0 0.352 263.5 -12.1 5.20 0.778 107.5 0.485 0.711 200.9 429.8 0.367 1.055A 
46010.0 46094.0 0.442 260.4 -12.5 6.24 0.830 115.6 0.519 0.752 210.9 429.8 0.362 1.143A 
7.41 18-80 26.21 TWO 1.348 5.1 0.0 23.6 
9.38 19.92 29.30 TWO 1.348 5.1 0.0 22-6  










































































8.28 1.696 125-5 193.6 
7.31 1.690 121.3 198.0 
6.48 1.686 118.0 201.8 
5.70 1.682 115.5 205.0 
4.94 1.680 113.6 207.5 
4.15 1.681 112.4 209.4 
3.26 1.685 111.9 210.5 
2.21 1-655 112.1 210.9 
















7.22 22.30 29.52 T H O  1.362 10.6 0.0 17.7 
45970.0 46096.C C.304 29C.2 -11.5 4 -48  0.717 84.4 0.492 0.675 174.1 438.1 0.343 1.007 
45980.0 46056.C 0.287 283.9 -11.0 4.63 0.722 91.0 0.479 0.676 181.1 435.3 0.352 1.OOOA 
45990.0 46096.C 0.297 275.4 -11.1 4.95 0.736 98.1 0.477 0.683 189.1 433.5 0.357 1.008A 
6.48 20.99 27.46 TWO 1.362 10.6 0.0 19.4 
6.15 20.15 26.30 TWO 1.362 10.6 0.0 20.6 
6.35 19.82 26.17 TWO 1.362 10.6 0.0 21.0 
46000.0 46096.0 0.342 268.1 -11.6 5.48 0.763 105.8 0.488 0.699 198.1 432.5 0.358 1.0416 
46010.0 46096.0 0.425 263.9 -12.2 6.37 0.810 114.0 0.517 0.734 207.8 432.3 0,354 1.1149 
7.23 20.C7 27.29 TWO 1.362 10.6 0.0 20.8 
8.98 21.03 30.01 TWO 1.362 10.6 0.0 20.1 
ARRIVAL OAT€ = 2446098.0 
45930.0 46098.0 0.513 283.C -16.3 6.32 0.737 55.2 0.680 0.698 157.8 466.0 0.224 1.172 
12.75 32.76 45.52 TWO 1.373 16.2 0.0 10.0 
8.87 1.702 128.8 195.8 
7.67 1.696 124.0 200.3 
6-66 1.691 120-2 204.2 
5.77 1.687 117.3 207.5 
4.91 1.604 115-2 210.1 
4.05 1.684 113-7 212.1 
3.13 1.687 113-0 213.4 
2.08 1.696 112-9 214.0 























































































I .  012 
45980.0 46098.0 C.299 285.2 -1C.1 5.04 0.713 88.8 0.493 0.670 178.8 438.5 0.340 1.000 
45990.0 46098.C C.300 281.1 -10.2 5.28 0.724 96.0 0.486 0.674 186.4 436.4 0.346 1.0036 
46000.0 46098.C 0.335 273.1 -1C.9 5.73 0.747 103.8 0.493 0.668 195.1 435.1 0.349 1.0274 
6.38 21.m 28.26 T W O  1.373 16.2 0.0 17.6 
6.40 21-36 27.76 TWO 1.373 16.2 0.0 18.2 
7.07 21.43 28.51 TWO 1.373 16.2 0.0 18.3 



























































































8.15 1.705 127-1 202.7 
6.93 1.700 122.8 206.7 
5.89 1.695 119-5 210.1 
4.93 1.692 117.0 212.9 
4.00 1.691 115.2 215.0 
3.04 1.692 114.2 216.5 
1.98 1.699 113.9 217.3 
















































DEPART ARRIVE SPEED R A OECL 
o v 1  OV2 OVT 
I 1 V I PSI 1 E C C E N  SMA THE11 THE12 P E R I H  APHEL 
LEG C O I S T  RAS OECLS LAWOA 
ARRIVdL OATE = 2446508.0  
I 2 V 2 P S I  2 P A O€CL SPEED 
46360.0 46508.C 0.482 341.8 11.3 11.57 0.798 65.1 0 .536 0 .729 153.1 307.3 0 .3380 1 .119 
46370.0 46508.C 0.461 35C.2 1C.3 8.62 0 .779 66.1 0.545 0.710 155.8 300.7 0.3230 1.097 
46380.0 46508.C 0.44f 357.1 1C.7 7.02 0.756 67.3 0 - 5 5 6  0.691 158.7 293.1 0.3010 1.074 
10.30 26.72 3 7 - 0 1  ONE 0.608 285.3 0.0 160.3 
9.81 28.21 38.02 ONE 0.608 285.3 0.0 165.5 











8-61  1.861 
72.2 768.5 





















ONE 0.608 285.3 0.0 168.9 
6.08 0 .731 68.9 0 .569 0 .611 161.8 286.2 0.2900 1.053 4639~1.0 46508.c  0.439 2.5 11.6 




ONE 0.608 2 8 5 - 3  0.0 
5.50 0.703 71.0 0 .584 
ONE 0.608 285.3 0.0 
5.17 0.672 73.9 0 .602 
ONE 0.608 285.3 0.0 
5.02 0.638 1 8 - 0  0 .622 
ONE 0.608 285.3 0.0 
5.04 0.606 84.0 0.644 
CNE 0.608 285.3 0.0 
5.22 0.580 92.7 0.670 
ONE 0.608 285.3 0.0 
5.59 0.576 105.1 0 .700 
CNE 0.608 285.3 0.0 
6.23 0.624 120.9 0 . 7 3 1  
ONE 0.608 285.3 0.0 
ARRIVAL 
171.4 
0 .652 165.1 279.4 0.2710 
173.4 
0.633 168.6 272.9 0.2520 
174.6 
0.615 172.5 266.6 0.2330 
174.1 



























3 1 - 6 1  
46430.0  46508.C 0.425 13.1 1 3 - 4  
8.99 39.55 48.54 
46440.0 46508.C 0.444 1C.9 12.1 
9.41 41 .51  50.98 
46450.0 46508.C 0.490 6.9  9.9 
10.50 43.77 54.27 
46460.0  46508.C C.581 2.1 7 - 1  
12.86 46.41 59.26 
173.8 
0.589 181.3 255.1 0.1940 
172.4 
0.588 186.7 250.4 0.1760 
170 - 9  
0.609 193.3 246.8 0.1600 
169.4 
OATE = 2446510.0  
0.737 152.5 314.2 C.3620 
154.0 
0 .719 155.2 307.2 0.3490 
160.9 
0 .701 158.2 300.2 0.3340 
164.6 
46360.0 46510.C 0.473 335.6 15 .4  
10.10 24.39 34.48 
46370.0 46510.C 0.438 345.4 12 .4  
9.28 25.30 34.58 
13.91 0.808 66.8 0 .509 
CNE 0.607 292.9 0.0 














-0.03 i . e a  
1.62 1.E71 

























6.1 1 - 2 6 8  
7.1 1.326 
7 .4  1.389 
7.8 1.462 
ONE 0.607 292.9 0.0 
7.03 0.770 69.3 0.523 
ONE 0.607 292.9 0.0 
5.82 0.74R 71.0 0 . 5 3 4  
ONE 0.607 292.9 0.0 
5.09 0 .724 73.1 0.546 
ONE 0.607 292.9 0.0 
4.65 0.697 76.0 0.561 
ONE 0.607 292.9 0.0 
46380.0 46510.C 0.420 3 5 t . e  11.8 
8.88 26.85 35.76 
46390.0 46510.C 0.401 2.E 12.3 
8.59 28.59 37.18 
46400.0  46510.C C.39t  7.5 1 2 - 9  
8.35 30.31 38.67 
46410.0 46510.C 0.388 1C.8 13 .5  
8.17 32.C2 40 .19  
46420.0 46510.C 
46430.0 46510.C 
46440.0  46510.C 
46450.0 46510.C 
0 ; 6 8 3  161.4 293.4 0.3180 
167.3 
0.665 164.8 286.7 0.3C20 
169.5 
0.647 168.5  280.3 0.2840 
171.2 
0.631 172.5 274.2 O.2f60 
172.4 
0.617 177.0 268.5 0.2440 
173.0 
0.608 182.2 263.5 0.2210 
172.9 
0.609 1RS.2 259.4 0.7160 
172.3 
0 . 6 3 2  145. t  256.7 O.ZC20 
17 1.6 
OATE = 2446512.0  
0 .744 152.0  320.8 O.?R30 
144.3 
0.362 12.3 13.6 
8.05 33.12 41 .77  
C.3P4 11.8 12 .9  
8.09 35.42 43 .51  
0.401 9.1 11.3 
8.45 37.15 45 .60  
0.445 4.6 8.8 
4.41 0 .669 80.0 0.578 
ON? 0.607 292.9 0.0 
4.32 0.643 85.6 0.597 
ONE 0.607 292.9 
4.37 0.624 93.5 
ONE O.hO7 292.9 




9.43 3s.co 48.43 
46460.0 46510.C 0.536 355.5 5.7 




0.607 292.9 0.0 
0 . 6 7 0  117.9 0.680 
0.607 292.9 0.0 
ARRIVAL 
46360.0  46512.0 C.454 334.8 21 .7  
10.59 23.35 33.94 
18 .89  O.Rl6 68.3 0.48' 
CNE 0.611 300.1 0.0 
1.105 
















4.79 1 . 8 1 4  
5.46 1.805 









h4.h  291.6 
62.6 293.9 
60.6 295.9 









7.7 1 - 1 4 1  
8.1 1.191 
8 .4  1.243 
8.7 1.303 
46370.0 46512.c c.421 348.2 14 .9  10.14 0.800 69.5 0.489 
8 . 8 5  22.70 31 .59  CNE 0.611 300.1 0.0 
46380.0 46512.C 0.395 356.4 1 2 . 9  7 .04  0.783 71.0 0.495 
8.34 24.C4 32.37 ONE 0.611 300.1  0.0 
46390.0 46512.C 0.37$ 2.6 1 2 . 7  5.51 0.163 72.7 0.503 
7.99 25.58 33.57 ONE 0.611 300.1 0.0 
0 .721 154.8 313.q 0.?720 
155.9 
0.710 157.8 307.0 0 .3590 
160.2 
0.693 161.1 ?00.3 0.3450 
163.0 
0.676 164.6 293.R 0.33OC 
165.3 
0.660 l6R.5 287.5 0.2140 
167.3 
46400.0 46512.C C.360 7.2 13 .0  
7.71 27.14 34.86 
4641C.O 46512.C C.355 1C.3 13.3 
7 .49  28.67 36.17 
4.64 0.742 75.0 0.513 
ONF 0.611 300.1 0.0 
4.11 0.719 77 .9  0 . 5 2 4  
ONE 0.611 300.1 0.0 
3.80 0.695 81.8 0.538 
ONE 0.611 300.1 0.0 
3.64 0 .674 87.1 0 .554 
ONE 0.611 300.1 0.0 
3.60 0.661 94.3 0 .573 
OYE 0.611 300.1 0.0 
4642C.O 46512.C 0.348 11.4 1 3 . 1  
7.35 30.17 37.52 
46430.0 46512.C 0 .349 1C.4 12.1 
7.36 31.65 39.01 
46440.0 46512.C 0 .365 7.C 10.1 
0.645 172.8  281.7 0 .2980 
168.9 
0 .633 171.6 776.3 0.2820 
170.1 
0.626 183.2 271.7 0.2C70 
170.9 
0.630 1R9.e 268.2 0.2540 
171.2 
0.656 198.2 266.4 0.2440 
171.1 
O A T €  = 2446514.0 
0 .735 154.5 320.5 0 .3920 
150.0 
0.719 157.6 313.7 0.3810 
155.5 
0 .703 160.9 707.0 0.3690 
158.4 
0.687 164.6 300.6 0.3550 
7.68 33.13 40.81 
46450.0 46512.C C.407 2.1 7.3 3.67 0.667 103.9 0 .597 
8 - 6 0  34.68 43.27 DNF 0.611 300.1 0.0 
46460.0 46512.C 0 .495 356.9 4.1 3.87 0.711 1 1 5 - 9  0 .628 
10.62 36.46 47.08 CNE 0.611 300.1 0.0 
ARRIVAL 
11.86 0.809 70.9 0 .466 46370.0 
46380.0 
46390.0 
46400.0 46514.C 0 . 3 4 0  7.C 12.7 




























6.64 1 .786 
7.16 i .eca 




















ONE 0.621 306.9 0.0 
7.05 0 .793 7 2 . 4  0 .470 
ONE 0.621 306.9 0.0 
5.11 0.176 74.3 0.475 
ONE 0.621 306.9 0.0 
4.11 0.757 76.5 0.483 
ONE 0.621 306.9 0.0 160.8 
46410.0 46514.C 0.321 5.7 12.7 
6.93 25.64 32.57 
46420.0 46514.C C.319 1C.4 12.2 
3.52 0.737 79.5 0.492 0.672 168.7 294.6 0.3420 1.003 
ONE 0.621 306.9 0.0 163.0 
3.17 0.718 83.3 0.503 0.659 173.3 289.0 0.3210 0.991 
ONE 0.621 306.9 0.0 164.8 
2.96 0.102 ~ 8 . 3  0.516 0.649 178.4 283.9 0.3140 0.984 
6 .71  26.56 33.73 
46430.0 46514.C C.315 8.E 10 .9  
6.76 28.24 35.01 ONE 0.621 306.9 0.0 166.3 
46440.0 46514.C C.335 4.E P.5 2.86 0.693 95.0 0.533 0 .644 184.4 279.8 0.3010 0 .9876 
46450.0 46514.C C.378 359.4 5.4 2.86 0.703 103.1 0.553 0.650 191.7 276.9 0.2900 1.0094 
46460.0 46514.C C.464 354.2 2.2 2.95 0.747 114.5 0 .583 0.679 200.9  275.9 0.2830 1.0754 
7.07 29.50 36.57 ONE 0.621 306.9 0.0 167.4 
7.95 30.78 38.73 ONE 0.621 306.9 0.0 168.1 




DEPART ARRIVE SPEEO R A OECL 
OV1 O V 2  O V T  
1 1 V 1 PSI 1 ECCEN SMA T H E T I  TeET2 PERlH APHEL 
LEG C O l S T  RAS OECLS LAHOA 
1 2 V 2 P S I  2 R A O€CL SPEEO 
ARRIVAL OATE = 2446516.0 
46370.0 46516.C 0.434 341.1 24.9 
9.19 19.38 28.57 
46380.0 46516.C 0.356 355.5 14.9 
16.35 0.816 72.0 0.447 
ONE 0.635 313.5 0.0 
7.07 0.802 13.6 0.448 
0.741 154.2 326.7 
140 -9 

























































7.51 19.11 26.62 
46390.0 46516.C 0.333 2.4 12.5 
7.04 20.41 27.44 
46400.0 46516.C 0.316 6 .8  11.9 
6.71 21.65 28.41 
ONE 0.635 313.5 0.0 
4.58 0.787 75.6 0.452 
ONE 0.635 313.5 0.0 
3.46 0.770 77.9 0.457 
ONE 0.635 313.5 0.0 
.~
0.711 160.9 313.5 
153.4 
0.697 164.8 307.3 
156.0 
0.683 169.0 301.4 46410.0 46516.C 0.303 5.3 11.6 
6.46 22.92 29 -38  
46420.0 46516.C 0.294 5 . 5  10.8 
6.29 24.C8 30.37 
46430.0 46516.C 0.294 7-2 9.2 
6.29 25.17 31.46 
46440.0 46516.C C.310 2-6 6.5 
6.59 26.23 32.82 
46450.0 46516.C C.354 356.9 3.3 
7.46 27.29 34.15 






















































0.672 173.8 296.1 
160 -2 
0.663 179.3 291.4 
161.9 
0.660 185.8 287.7 
163.2 
0 -669  193.6 285.3 
163.9 
46460.0 46516.0 0.440 351.7 0.2 
9.32 28.47 37.79 
46470.0 46516.C 0.588 148.4  -2.0 
12.88 30.C@ 42.96 
ARRIVAL OATE = 2446518.0 
46360.0 46518.C 0.31E 357.7 -20.8 
46380.0 46518.C 0.342 354.9 15.8 
7.21 17.02 24.23 
46390.0 46518.C 0.314 2.7 11.4 
6.66 18.25 24 -91  
46400.0 46518.C 0.29t 7.0 10.4 
6.33 19.42 25.75 
7-96 1 8 . 8 8  26.83 
-8.55 0.834 71.4 
TWO 0.653 319.8 
1.11 0.809 74.6 
ONE 0.653 319.8 
3.78 0.196 76.6 
ONE 0.653 319.8 
2.67 0.181 79.0 
ONE 0.653 319.8 











































15 -31  1.798 
-0.11 1.784 
3.35 1.776 













































6.23 23.32 29.55 
46450.0 46518.C 0.336 354.5 0.9 
7.09 24.18 31 -28  
46460.0 46518.C 0.422 345.5 -1.9 
8.91 25.13 34.05 
46470.0 46518.C 0.565 346.5 -3.7 


























ONE 0.653 319.8 
1.73 0.754 85.6 
ONE 0.653 319.8 
1.54 0.744 90.2 










1.43 0.743 96.2 
ONE 0.653 319.8 
1.37 0.758 103.7 





ARRIVbL OATE = 2446520.0 
46360.0 46520.C 0.346 353.4 - 8 . 8  
7.29 15.06 22.35 
46370.0 46520.C 0.344 3.C -16.2 
7.25 17-61 24.86 
46380.0 46520.C C.330 354.3 16.7 
6.98 15.19 22.17 
46390.0 46520.C 0.296 3.8 8.6 
-2.31 0.838 12.1 0.421 
TWO 0.614 325.9 
-6.88 0.827 73.7 
Tho 0.674 325.9 
1.25 0.816 75.5 
ONE 0.674 325.9 
2.40 0.803 77.5 
ONE 0.674 325.9 
1.46 0.791 79.9 
ONE 0.674 325.9 
1.07 0.778 82.8 
ONE 0.674 325.9 
0.87 0.768 86.4 
@NE 0.674 325.9 
0.75 0.761 91.0 
ONE 0.674 325.9 
0.68 0.762 96.7 
CNE 0.674 325.9 
0.64 0.779 103.8 
ONE 0.674 325-9 
0.62 0.825 112-3 
ONE 0.674 325.9 
0.62 0.920 121.9 
ONE 0.674 325.9 
0.765 150.9 346.1 0.4430 1.086 
123.3 
0.751 154.0 13O.1 0.4380 1.065 
124.6 
0.738 157.3 332.4 0.4320 1.044 
138 -4 















































































































46400.0 46520.C 0-279 7.6 7.7 
6.02 17.50 23.52 
4641C.O 46520.C 0.265 5.1 7-3 
5.77 18.42 24.19 
46420.0 46520.C 0.256 8.1 6.3 









































ARRIVdL OATE = 2446522.0 
46360.0 46522.0 0.33t 351.2 -3.1 
7.10 13.15 20.25 
46370.0 46522.0 0.318 356.7 0.0 
0.29 0.841 72.6 0.412 0.768 150.8 351.8 0.4510 
TWO 0.698 331.9 0.0 117.1 
0.53 0.831 74.2 0.406 0.755 153.8 344.9 0.4480 
TWO 0.698 331.9 0.0 123.4 









































6.74 13.72 20.46 
46380.0 46522.C 0.313 355.6 14.4 
6.65 13.64 20.30 
46390.0 46522.C 0.282 6.9 1.0 
6.08 15.43 21.51 
46400.0 46522.C 0-26C 5.2  2.9 
5.78 16.05 21.83 
46410.0 46522.C 0.251 S.8 3.5 
5.54 16.71 22.25 
5.39 17.36 22.75 




7WO 0.698 331.9 0.0 131.1 
-0.65 0.810 78.2 0.401 0.731 161.1 332.0 0.4380 
-0.31 0.799 80.6 0.401 0.719 165.4 326.2 0.4310 
-0.21 0.788 83.5 0.402 0.709 170.2 320.9 0.4240 
ONE 0.698 331-9 0.0 132.5 
ONE 0.698 331.9 0.0 136.8 
ONE 0.698 331.9 0.0 140.4 
ONE 0.698 331.9 0.0 143.2 
ONE 0.698 331.9 0.0 145.5 
ONE 0.698 331-9 0.0 147.0 
ONE 0.698 331.9 0.0 147.7 
-0.16 0.779 87.1 0.406 0.701 175.8 316.3 0.4170 
-0.13 0.774 91.5 0.412 0.697 182.2 312.5 0.4100 
-0.12 0.777 97.1 0.421 0.699 189.9 310.0 0.4050 
-0.11 0.796 103.8 0.437 0.715 199.3 309.3 0.4020 






















E ART H-MERCURY 












































S P E E D  R A OECL I 1 V 1 P S I  1 ECCEN S H A  THETI THE12 P E R I H  APHEL I 2 
OV1 O W  O V T  LEG C O I S T  R A S  OECLS LAMOA 
0.398 346.3 -6.1 -0.10 0.841 111.9 0.467 0.756 211.1 310.9 0.4030 1.1096 7.02 
8.39 19.69 28.08 ONE 0.698 331-9 0.0 147.2 
C.534 344.0 -7.0 -0.10 0.933 121.0 0.528 0.865 225.8 315.4 0.4080 1.322A 7.00 
11.56 20.63 32.19 CNE 0-698 331.9 0.0 145.0 
ARRIVAL DATE = 2446524.0 
Y 2 P S I  2 R L OECL SPEED 
-759 74.9 303.0 16.4 0.736 
-806 74.9 300.3 16.1 0.768 
0.332 349.8 0.3 1.79 0.843 72.9 0.406 0.770 150.6 357.4 0.4580 1.083 5.36 1.752 89.2 267.8 20.3 0.471 
C.314 354.3 5.3 2.79 0.834 74-6 0.399 0.758 153.7 350.5 0.4560 1.061 4.29 1.746 87.3 274.9 15.8 0-479 
0.311 354.1 1 7 - 0  6.83 0.825 76.6 0.393 0-746 157.2 344.0 0.4530 1.040 0.18 1.740 85.5 280.8 0.6 0.484 
0.347 17.7 -28.4 -13.63 0.815 78.7 0.390 0.735 161.1 337.7 0.4480 1.022 20.57 1.734 83.8 295.7 54.9 0.740 
0.262 12.5 -6.2 -3.46 0.805 81.2 0.389 0.724 165.6 332.1 0.4430 1.006 10.33 1.729 82.3 293.0 31.3 0.592 
0.243 11.4 -2.3 -2.01 0.795 84.1 0.389 0.715 170.6 327.0 0.4370 0.993 8.80 1.723 80.9 296.3 26.0 0.593 
0.233 E.6 -1.6 -1-45 0.788 87.6 0.391 0.708 176.3 322.6 0.4310 0.985 8-16 
0.235 3.4 -2 -8  -1.16 0.785 92.0 0.396 0.705 183.0 319.1 0.4260 0.984A 7.79 
7.02 11.55 18.97 TWO 0.723 337.7 0.0 108.8 
6.67 12.1@ 18.85 TWO 0.723 337.7 0.0 116.1 
6.61 12.33 18.93 TWO 0.723 337.7 0.0 123.2 
7.32 14-81 27.12 ONE 0.723 337.7 0.0 115.3 
5.71 15.47 21.18 ONE 0.723 337.7 0.0 127.5 
5.40 15.51 20.91 CINE 0.723 337.7 0.0 132.5 
5.24 15.f5 21-09 ONE 0.723 337.7 0.0 136.0 
5.27 16-25 21.52 ONE 0.723 337.7 0.0 138.7 
0.256 356.5 -4.8 -0.99 0.790 97.3 0.404 0.709 191.1 316.9 0.4220 0.9966 7.54 
0.305 35C.O -6.8 -0.89 0.809 103.8 0.420 0.726 200.9 316.5 0.4210 1.0316 7.35 
0.390 345.4 -8.1 -0.84 0.854 111.5 0.451 0.769 213.0 318.5 0.4220 1.115A 7.18 
5.61 16.65 22.26 ONE 0.723 337.7 0.0 140.4 
6 -48  17.06 23-55 ONE 0.723 337.7 0.0 141.0 
8.22 17-56 25.78 ONE 0.723 337.7 0.0 140.3 
,719 79.7 299.3 23.4 0.605 
-718  78.7 301.5 21.7 0.619 
.720 78.0 302.9 20.4 0.632 
-729 77.5 303.2 19.5 0.646 
.752 77.4 302.0 18.8 0.663 
-797 77 -7  298.8 18.1 0.691 C.523 343.3 -8.4 -0.81 0.943 120.2 0.514 0.878 227.8 323.2 0.4270 1.329A 7.03 
11-29 18.38 29.67 ONE 0.723 337-7 0.0 137.7 
ARRlVAL DATE = 2446526.0 
0.331 348.5 2.6 2-78 0.845 73.0 0.402 0.772 150.4 362.8 0.462 1.083 4.50 1.743 90.8 263.1 17.9 0.446 
7 - 0 0  11.23 18.23 TWO 0.749 343.3 0.0 99.3 
C.313 353.1 8 . 0  3.90 0.837 74 -9  0.393 0.761 153.6 356.1 0.4610 1.060 3.24 1.737 88.9 270.8 12.7 0.446 
6 -65  11.24 17.89 TWO 0.749 343.3 0.0 107.0 
0.306 353.9 17.5 6.91 0.828 76.9 0.387 0.749 157.2 349.6 0.4600 1.039 0.09 1.731 87.1 277.5 0.4 0.450 
6.52 11-34 17.86 TWO 0 -749  343.3 0.0 114.2 
0.575 33C.7 41.9 32.81 0 -819  79.1 0.382 0.738 161.3 344.0 0.4570 1.020 -25.94 1.726 85.6 298.4 -66.7 0.819 
12.56 22.14 34.70 TWO 0.749 343.3 0.0 106.3 
0.301 19.3 -24.5 -10.83 0.810 81.6 0.379 0.729 165.7 337.7 0.4520 1.005 17.58 1.720 83.9 295.1 51.0 0.665 
6.43 17.60 24.03 ONE 0.749 343.3 0.0 114.8 
0.245 14 -4  
5 -44  15.10 
C.229 l C . l  
5 -16 14.84 
0.230 3.9 





















































































0.720 170.8 332.e 
123.2 
0.714 176.8 328.6 
127.8 
0.712 183.7 325.4 
131.0 
0-717 192.0 323.5 
133.0 
0.734 202.1 323.4 
133.6 
0-778 214.4 325.5 
132.8 
0.887 229.2 330.2 
129 -8 

























































0.333 348.3 4.2 3.49 0.846 73.0 0.401 0.773 1 5 0 . 2  368.2 0.463 1.083 3.92 1.736 92.3 258.1 15.8 0.436 
0.314 352.4 S.7 4.57 0.838 75.0 0.391 0.762 153.4 361.5 0.464 1.060 2.63 1.730 90.4 266.1 10.7 0.428 
0.304 353.9 17.8 6.94 0.830 77.0 0.382 0.751 157.0 355.1 0 . 4 t 4 0  1.039 0.06 1.725 88.6 273.3 0.3 0.427 
0.356 345.9 34.4 15.32 0.822 79.3 0.376 0-741 161.2 349.3 0.4620 1.020 -8.50 1.720 87.1 280.4 -31.4 0.488 
C.276 -9.91 0.724 170.9 338.4 
0.718 177.0 334.4 0.235 -5.58 
0.229 -3.96 0.717 184.2 331.4 
0.248 -3.15 0.123 192.7 329.7 
C.29t -2.68 0.741 702.9 329.7 
0.379 -2.40 0-785 215.3 332.0 
7.03 10.94 17.97 TWO 0.777 348-9 0.0 89.2 
6.66 10.12 17.38 TWO 0.777 348.9 0.0 97.0 
6.47 10.68 17.15 TWO 0.777 348.9 0.0 104.3 
7.51 12.44 19.94 TWO 0.777 348.9 0.0 108.2 
5.96 ONE 112.4 
5.27 ONE 118.6 
5.18 ONE 122.5 
5.48 ONE 124.8 
6.32 ONE 125.6 

























































































0.505 343.2 -11.2 -2.24 0.951 110.9 0.493 0.891 230.1 336.6 0.4520 1.3300 7.31 1.7f4 82.3 293.3 22.7 0.582 
10.85 15.18 26.03 CINE 0.777 348.9 0.0 121.4 
ARRIVAL D A T E  = 2446530.0 
0 . 3 3 6  348-0 5.4 4.04 0-847 72-8 0.402 0.774 150.0 373.5 0-462 1-085 3.50 1.732 93.9 253.1 13.9 0.439 
0.316 352-1 1 0 . 8  5.03 0.839 74.9 0.390 0.763 153.2 366.8 0.465 1.061 2.24 1.726 91.9 261.1 9.1 0.424 
7.10 11.05 18.15 TWO 0.805 354.5 0.0 79.0 
6.70 10.60 17.31 TIrO 0 . 8 0 5  354.5 0.0 86.7 
C.303 354.C 18.0 6.96 0.831 77.0 0.381 0.753 156.8 360.4 0.466 1.039 C.05 1.721 90.1 268.4 0.2 0.416 
C.321 350.3 30.1 11.85 0.823 79.4 0.373 0.743 161.0 ?54.7 0.4660 1.020 -5.09 1.716 88.5 275.2 -20.4 0.437 
0.412 26.8 -40.6 -22.05 0.809 84.8 0.365 0.726 170.8 343.4 0.4610 0.992 25.31 1.7C7 85.6 305.0 72.6 0.846 
6.46 10.37 16.83 Tun 0.805 354.5 0.0 94.0 
6.79 10.S7 17.77 TWO 0.805 354.5 0.0 100.0 
8.71 22.93 31.63 ONE 0.805 354.5 0.0 101.2 
0.260 17.6 -25.6 -9.40 0.804 88.4 0.364 0.721 177.1 339.8 0.4590 0.984 15.41 1.704 84.7 294.6 49.8 0.590 




DEPART ARRIVE SPEEO R A OECL 
o v i  0 v 2  o v r  
I 1 V 1 P S I  1 ECCEN S H A  Tr lET l  THET2 PERIH 









































1 4 - 1 9  














































































83.9 295.8 40.1 0.538 
83.4 296.7 34.6 0.522 
P3.2 296.3 30.8 0.518 
83.5 294.0 2 7 - 9  0.525 











ARRIVAL DATE = 7446532.0 
4.48 0.847 72.5 0.406 0 .774 149.7 378.8 0.460 
5.37 0.840 74.6 0.392 0.763 152.9  ?72.0 0.4.64 
TWO 0.834 360.0 0.0 7 6 . 4  
TNO 0 . ~ 3 4  360.0 0.0 69.1 
46360.0 46532.C 0.342 347.9 6.3 
7.22 11.F2 18.74 
46370.0 46532.C 0.320 352.1 11.5 
6.79 10.e5 1 7 - 6 4  
95.4 248.6 12.1 0.456 
93.4 256.3 7.8 0.433 
01.6 263.5 0.2 0.417 
90.0 270.1 -15.1 0.421 
P8.6 276.6 -51.3 0.561 
P6.0  293.8  65.4  0.707 
85.3 292.3 49.4 0.562 
84.9 2 9 2 . 8  41.0 0 .519 
84.8 2 9 2 - 2  35.5 0.504 
85.1 289.9 31.4 0.506 
86.0 285.4 27.5 0.527 
46380.0 46532.C 0.305 354.4 18 .1  6.97 0.832 76.9 0.381 
6.49 10.41 16 .90  TWO 0.834 3 6 0 - 0  0.0 
46390.0 46532.C 0.308 352.6 27.8 10.36 0.825 79.3 0.372 
6.55 1C.52 17.07 TWO 0.834 360.0 0.0 
46400.0 46532.C 0.411 34C.6 42.2  
0.753 156.6 365.7 0.466 
0 .744 160.7 ?59.9 0.4670 
83.5 
-7 .66  1.715 
90.1 
94 .1  
0.735 165.6 354.9 0.4660 1.004 -14 .84  1.710 
0.985 22.22 1.7C4 
0.9856 14.55 1.7C4 
0.9984 11.54 1.7C7 
1.035A 9 - 8 7  1.717 
1.1176 8.75 1.737 
21.24 0.817 R2.0 0.366 
ruo 0.834 360.0 0.0 8 - 6 7  14.56 23.23 
46420.0 46532.C 0.334 24.2 -37 .0  
7.06 18.P3 25.90 
46430.0 46532.C 0.257 12.5 - 2 7 . 0  
5.63 14.60 20.23 
46440.0 46532.C 0.256 1.3 -21.8 
5.62 13.34 18.96 
46450.0  46532.C 0.295 352.3 -18 .6  
6.31 12.S2 19.23 
46460.0 46532.C 0.371 346.7 -16.0 
7.82 12.57 20 .79  
46470.0 46532.C 0.489 344.5 -13.7 













0.807 88.3 0.361 
0.834 360.0 0.0 
0.807 92.5 0.362 
0.834 360.0 0.0 
0 .814 97.4 0.369 
0.834 360.0 0.0 
0.833 103.3 0.385 
0.834 360.0 0.0 
0.834 360.0 0.0 
0.948 117.8 0.478 
0.834 360.0 0.0 
0.n74 110.2 0.416 
0.723 177.0 344.9 0.4620 
99.7 
0.723 184.4 342.4 0.4610 
104.3 
0.729 193.1 341.0 0.4tOO 
107.0 
0.747 203.4 341.2 0.4tOO 
108 .o 
0.789 215.8 343.4 0.4610 
106.9 
0.886 230.1 347.6 0.4630 
103.6 
D A T E  = 7446534.0  
0.773 149.4 384.0 0.454 
0.763 152.6 P77.2 0.460 
0 .753 156.2  370.8 0.464 
0.744 160.4 365.0 0 . 4 t C  
0.736 165.2 360.0 0.4660 
0 .724 176.5 349.2 0.4tA0 
0.724 184.0 347.3 0.4630 
0.730 192.8 346.0 0.4620 
0 .748 203.1 346.3 0.4620 
0.788 215.3 348.4 0 - 4 6 3 0  
0.879 2 2 9 . 4  352.3 0 .4 t50  
60.1 
66.8 
73 .5  
80 .o 
86.1 
9 2  -8  
96.1 
9 8 . 4  
99.2 
9 8  .o 
94.8 














































































12. cs  
12.ce 
ie .9  
7.0 
19.73 
12 .0  
18.35 
18 .1  
17.35 
26 .3  
17.04 





23 .29  
-27.5 
19.84 















































.Ob6 1 - 7 6  
.043 G.03 
.022 - 2 . 8 R  
96.9 245.0 10.6 0.484 
94.9 252.1 6.7 0.453 
93.0 259.0 0.1 0.431 
91.4  265.3 -11.8 0.423 
90.0 270.7 -36.1 0.475 
87.2 342.2 86.9 1.068 
8h.6 288.0 60.9 0.638 
86.3 288 .2  48.3 0.540 
86.2 287.6 40.6 0.507 
86.6 285.3 34.8 0.501 








46460.0 46534.C C.369 348.4 -18 .2  
7.77 12.82 20.59 
46470.0 46534.C 0.482 345.7 -15 .0  






0.846 71.3 0.421 
0.893 11.0 0.0 
0.839 73.7 0.404 
0.893 11.0 0.0 
0.831 76.1 0.390 
0.893 11.0 0.0 
0.824 78.6 0.378 
0.R93 11.0 0.0 
0.817 8 1 . 4  0.369 
0.893 11.0 0.0 
0.812 84.5 0.363 
0.893 11.0 0.0 
0.808 91.9 0.360 
0.893 11.0 0.0 
0.814 96.8 0.365 
0.893 11.0 0.0 
0.832 102.6 0 .380 
0.893 11.0 0.0 
0.869 109.2 0.409 
0.893 11.0 0.0 
0.936 116.7 0.466 
0.893 11.0 0.0 
ARRIVAL 
0.844 70.4  0.433 
0.923 16.6 0.0 
DATE = 2446536.0  
0.773 149.1 389.2 0.447 
0 .762 152.2 382.3 0.454 
0.753 155.8 375.9 0 - 4 5 9  
0.743 159.9  370.1 0.462 






46360.0 46536.c  0.362 34e.c 7.4 
7.62 13.46 21.08 
46370.0 46536.0 0 .336 352.6 12.3 






































98.5 242.4 9.2 0.523 
96.4 248.9 5.7 0.485 
9 4 - 5  255.2 0.1 0.455 
92.8 261.1 -9.4 0.438 
91.3 266.1 -27.0 0.456 
90.2 267.8 -61.2 0.650 
87.8 281.2 75.9 0.823 
87.5 282.6 56.8 0.597 
87.5 282.5 46.0 0.529 
88.0 280.6 38.4 0.510 



















355.6 18 .0  
11.49 18.17 
356.C 25.1 
1 1 - 0 1  17.47 
351.4 34 .8  
11.52 18 .29  
338.7 45.7 
17.16 26.80 






13.08 20.84  
347.4 -16.4 
13.47 23 .60  
358.6 -26.2 
1.007 -6.92 1.716 
0.993 -19.42 1.713 
0.9846 27.85 1.710 
0.996A 16.96 1.713 
1.029A ! 2 . 7 8  1.722 
1.104A 10.48 1.741 
1.273A 8.95 1.776 
0 .729 170.3 360.9 0.464 
0.724 183.4  351.8 0.4630 
0.729 192.1 350.8 0.4630 
0.746 202.4 351.0 0.4630 
83.7 





0.784 214.4 353.0 0.4630 
0.869 728.2 356.6 0.4640 
DATE = 2446548.0  
0.771 148.a 394.5 0.437 
44.7 
46360.0 46538.C 0.375 348.3 7.7 
7 .90  14.E7 22.77 
1.105 2.65 1.742 100.2 240.7 8.0 0.571 
1.076 1 - 5 0  1.737 98.0 246.6 4.9 0.526 
1.050 0.02 1.732 95.9 752.3 0.1 0.489 
1.028 -2.05 1.728 94.2 257.7 -7.6 0.465 

























12 .4  
20.86 
17 .7  
19.32 
24.2 
18 .30  
32.4 
18 .30  
6.05 0 .837 72.9 0.413 0.761 151.8 387.5 0.446 
6.98 0.830 7 5 . 4  0.397 0.751 155.3 381.0 0.453 
THO 0.923 16.6 0.0 55.7 
8.57 0.823 78 .1  0.384 0.742 159.3 375.1 0.457 
TWO 0.923 16.6 0.0 61.4 
11.54 0.816 80.9 0.374 0.734 164.0 369.9 0.460 
TWO 0.923 16.6 0.0 67.5 
ruo 0.923 16.6 0.0 50.1 
150 
1985 
E A R 1  H-MERCURY 
APHEL I 2 b 2 PSI 2 R A DECL SPEED DEPART ARRIVE SPEED R A OECL 
OV1 OVZ OVT 
I 1 V 1 PSI 1 ECCEN SMA THETI  THE12 P E R I H  





46470.0  46538-C 
0.369 345.6 42.3 
7.77 14.01 21.78 
7.75 19.05 26.80 
C.327 3.9 -30.8 
6.91 14.95 21.90 
0.371 354.C -23.4 
7.82 13.77 21.59 
0.469 345.5 -18.0 
9.98 13.90 23.89 
0.3ce 15.6 -39.8 
18.42 0.810 84.1 0.366 0.728 169.5 365.5 0.461 
-18.30 0.812 96.3 0 .366 0.728 191.2  355-1  0.4610 
-11.48 0.829 102.1 0 .379 0.743 201.4 ?55.4 0.4610 
TWO 0.923 16.6 0.0 74.9 
ONE 0.923 16.6 0.0 8 5 . 4  
0.994 -12.84 1.720 91.5 265.1 -44.8 0.542 
0.994A 22.54 1.720 88.7 2 7 4 - 7  67.3 0.714 
1.025A 15.26 1.728 88.7 277.1 52.2 0.576 
1.095A 11.83 1 - 7 4 6  8 9 - 2  276.2 42.1 0.534 
1.250A 9.75 1.779 90.2 273.4 34.0 0.538 
ONE 0.923 16.6 0.0 84.2 .0 .  
ONE 0.923 16.6 0.0 82.3 
ONE 0.923 16.6 0.0 79.1 
-8.53 0 .864 108.7 0.407 0.778 213.2 357.2 0.4620 
-6.95 0.927 116.1 0 .461 0.856 226.6 360.6 0.462 
1  i 0 ; 7  .2  
ARRIVAL OATE = 2446540.0  
5.76 0.843 69.3 0.448 0.770 148.5 399.8 0 - 4 2 5  
Tho 0.953 22.3 0.0 38.2 
6.22 0.836 71.9 0.426 0.760 151.3 392.7 0.436 
TWO 0.953 22.3 0.0 43.2 
6.99 0.828 74.6 0.408 0.750 154.7 386.1 0 .444 
46360.0  46540.C 
46370.0  46540.0 









0.392 348.6 7.8 
8.26 16.55 24.81 
0.361 353.7 12.4 
7.59 15.01 22.60 












2.54 1.752 102.0 240.0  
1.41 1.747 99.6 245.3 
0.02 1.742 97.5 250.5 
-1.81 1.737 95.6 2 5 5 . 4  
-4.58 1.733 94.1 259.8 
-9.59 1.729 92.8 262.7 
-22.27 1.727 91.9 257.6 
33.62 1.729 89.7 245.1 
19.17 1 . 7 3 6  R9.8 270.7 
13.75 1.753 90.3 2 7 2 - 0  












7.05 13.75 20.80 
0.313 359.2 23.3 
6.65 12.82 19.47 
0.306 357.8 30 .4  
6.51 12.41 18.92 
0.332 351.3 39.1 
0.477 339.4 47.3 
10.19 19.53 29.71 
7 - 0 2  1 3 - 2 8  20.31 
TWO 0.953 
















2 2 - 3  0.0 
77.3 0.393 
22.3 0.0 












115.4  0.456 
22.3 0.0 

























0.510 28.9 -43.6 
1 1 - 1 1  26.61 37.73 
C.365 11.2 -35.5 
0.725 189.9 
0.739 199.9 
0 .771 211.5 
0 . 8 4 1  224.6 
83.0 
79.3 
76 .2  
72.6 
7.68 17 .48  25.16 
0.379 358.4 -26.8 
7.99 14.55 22.97 
C.464 ?52.3 -15.9 
9.87 14.65 24.53 





46400.0  46542.C 
46410.0 46542.C 
46420.0  46542.C 
46450.0  46542.0 
46460.0  46542.C 
46470.0  46542.C 
0.412 349.1 7.7 
8.71 18.49 27.20 





























































0.768 148.2 405.4 























2.47 1.765 104.0 240.1 
1.34 1.760 101.4 244.9 
0.02 1.755 99.1 249.6 
-1.64 1.750 47.2 254.1 
-3.95 1.746 95.5 2 5 8 . 1  
-7 .68  1.742 94.1 261.1 
-15.21 1.739 93.1 260.8 
26.08 1.747 90.8 258.7 
16.65 1.762 91.4 267.8 











7.95 16.73 24.68 
0.347 3 5 8 . t  17.0  
7.32 15.27 2 2 - 5 9  
0.323 1.C 22.4 
6.84 1 4 - 1 3  20.96 
0.309 C.6 28.7 
0.748 154.1 391.3 
0.739 157.9 ?85.2 
0.730 162.4 379.7 
41.5 
46.2 
51.3 6.56 1 3 - 4 2  19-98 
n.316 75t.i 7 t . 3  0 . 7 2 4  167.7 375.0 
0.719 173.8 ' 7 1 . 4  
0 .734 198.2 ?63.0 
0.763 209.6 364.7 
0.826 222.3 367.6 
57.3 
65.9 
7 7  .o 
71.8 
67.3 
9.47 22.20 31.67 
0.398 4.4 -30.7 
8.40 16.95 25.34 
0.462 355.8 -22.1 
9.83 15.77 2 5 - 6 0  
ARRIVAL OATE = 2446544.C 
6.28 0.838 66.3 0.4R7 0.765 148.1  411.1 0.392 
T U 0  1.012 34.0 0.0 27.3 
6.52 0.831 69.3 0.460 0.755 150.5 403.6 0.408 
Tho 1.012 34.0 0.0 3 1 . 4  
6.99 0 .824 72.3 0.436 0.745 153.5 ?96.7 0.42C 
TWO 1.012 34.0 0.0 35.6 
7.80 0.816 75.3 0.417 0.736 157.2  390.3 0.429 
TWO 1.012 34.0 0.0 39.9 
0.14 0.809 78.4 0.402 0.728 161.5 W4.7 0.435 
TWO 1.012 34.0 0.0 44.5 
11.45 0.802 81.7 0 .390 0.721 166.6 ?79.8 0.439 
TWO 1.012 34.0 0.0 49.8 
15.95 0.797 85.4 0.382 0.716 172.6 975.8 0.442 
TWO 1.012 34.0 0.0 57.0 
27.18 0.795 89.7 0.378 0.713 179.6 373.3 0.444 
TWO 1-012 34.0 0.0 67.7 
-19.23 0.838 106.4 0.408 0.753 207.3 368.0 0.446 
CNE 1.012 34.0 0.0 69.8 
-12.94 0.@90 113.8 0 .451 0.809 219.7 '70 .7  0.444 
ONE 1 - 0 1 2  34.0 0.0 63.5 
ARRIVAL OATE = 2446546.0  
6.54 0.836 64.3 0.513 0.763 148.0  417.1 0 .372 
TU0 1.042 40.1 0.0 22.4 
46360.0 46544.C 
46370.0  46544.C 
46380.0 46544.C 
4639C.O 46544.C 
46400.0  46544.C 
46410.0  46544.C 
4642C.O 46544.C 
46430.0  46544.C 
46460.0 46544.C 
46470.0 46544.C 
0.436 345.5 7.6 
9 .25  20.72 29.97 
0.398 355.2 11.9 
8.39 1 e . n  27.09 
1.139 2.42 1.780 106.2 240.8 5.4 0.771 
1.102 1.29 1.775 103.4  245.3 3.2 0.703 
1.071 C.01 1.770 100.9 249.6 0.1 0 - 6 4 5  
1.043 -1.50 1.765 98.8 253.7 -4.4 0 - 5 9 9  
1.020 -3.5C 1.761 97.0 257.4  -10.9 0.566 
1.002 -6.43 1.757 05.5 260.4 -2C.7 0.555 
0.364 355.P 16.5 
7.67 17.03 24.69 
0.336 2.8 21.6 
7.09 15.67 22.76 
0.315 3.4 27.2 
6.69 14.72 21.41 
0.310 c.5 33.8 
6.59 14.38 20.97 
C.340 352.8 41.2 
7.18 15.45 22.63 
0.477 342.1 47.7 
0.442 12.7 - 3 5 - 2  
9.36 20.25 29.61 
0.467 C.5 -25.0 
9.94 17.38 27.32 
10.19 21.38 31.57 
.754 94.4 261.5 -36.2 0.591 
.753 93.7 253.1 -60.8 0.793 
.774 92.3 261.8 59.0 0.755 
-800 93.3 266.1  43.4 0.657 
0.9es -11.52 
0.983 -23 .31  
1.061A 21.42 
1.174A 14.55 
0.465 349.9 7.2 
9.90 2 3 - 2 6  33.16 
0.422 356.C 11.5 
8.92 20.C7 29.89 
0.384 1 .C  1 6 - 0  
8.09 19.C4 27.13 
0.352 4.6 20.7 
7.41 17.46 24.87 
0.326 6.1 25.9 
6.90 16.26 23.16 
0.312 4.6 31.7 
6.62 15.57 22.19 
0.320 358.8 38.2 
6.79 15.79 22.58 










T U 0  
7.61 
TWO 
8 .55  
T U 0  
10.37  
0.828 


















































1.115 1.26 1.794 105.5 246.3 2.8 0.779 
1.081 0.01 1.789 102.9 250.4 0.1 0.714 
1.051 -1.40 1.784 100.6 254.2 -3.7 0.660 
1.026 -3.16 1.779 98.6 257.6 -9.0 0.619 
1.006 -5.56 1.775 97.0 260.5 - 1 6 - 7  0.596 
0.991 -9.29 1.772 95.7 262.2 -28.2 0.603 
TWO 1.042 40.1 0.0 43.1 
TlrO 1.042 40.1 0.0 49.1 




DEPART ARRIVE SPEED R A OECL I 1 V 1 P S I  1 
O V l  OU2 O V T  L E G  C O I S T  RbS 
FCCEN SMA T H E T l  THE12 PERIH APHEL 1 2 \r 2 P S I  2 P A OECL SPEED 
OECLS LANOA 
0.387 0.709 177.0 377.4 0.434 0.984 -16.37 1.771 94.8 260.2 -46.0 0.691 
0.411 0.743 204.7 '71.0 0-49P 1.0486 30.45 1.789 93.2 246.3 68.7 0.972 




46430.0 46546.C 0.385 348.9 44.6 19-94 0.790 88.7 
8.11 18.37 26.48 TWO 1.042 40.1 
46460.0 46546.C 0.544 24.0 -38.9 -28.63 0.827 105.3 
11.81 26.64 38.45 ONE 1.042 40.1 
46470.0 46546.C 0.485 6.9 -28.6 -16.84 0.874 112.8 
10.37 19.84 30.21 ONE 1.042 40.1 











0.499 35C.3 6.8 
10.70 26.15 36 -84  
0.451 356.7 11.0 
9.57 23-53 33 -11  
0.408 2.2 15 -3  
8.62 21.33 29.95 
0.372 6 .4  15.8 
7.83 19.50 27.32 
0.341 E.8 24-6  
7.19 18-06 25.25 
6.76 17.C7 23-82 
0.313 4.5 35.4 
6.65 16.74 23.39 







62.0 0.543 0.761 148.1 423.6 0.348 
46.4  0.0 17.9 











2.42 1.821 111.4 243.8 
1.24 1.816 108.0 247.9 
0.01 1.811 105.1 251.8 
-1.32 1.806 102.6 255.4 
-2.90 1.8Cl 100.4 258.6 
-4.93 1.757 98.6 261.4 
-7.81 1.753 97.2 263.4 
-12.57 1.752 96.2 263.4 
-22.62 1.752 95.6 255.9 
24.26 1.827 95.1 258.0 
4.3 0.555 









46.4 0.0 21.6 
69.0 0.478 0.740 152.4 408.0 0.386 
46.4 0.0 25.3 
72.3 0.454 0.730 155.6 401.2 0.359 
46.4 0.0 29.1 
7.45 0.809 
TWO 1.012 
8.23 0.801 75.7 0.434 0.721 159.5 995.1 0.4C8 
5.52 0.793 79.2 0.418 0.713 164.2 ?89.7 0.415 
TWO 1.072 
Two 1.072 46.4 0.0 33.0 
46.4 0.0 37.2 
83.1 0.406 0.707 169.7 385.2 0.42C 
46.4 0.0 42.3 
87.5 0.399 0.704 176.2 381.8 0.423 
46.4 0.0 49.3 
46.4 0.0 60.0 
46.4 0.0 62.7 
92.5 0.397 0.705 183.8 379.8 0.425 
111.7 0 . 4 4 9  0.774 213.8 376.5 0.426 
11.72 0.787 
TWO 1.072 
0.341 356.2 41.3 15.83 0.783 
7.21 17.77 24.97 TWO 1.072 
0.456 346.3 46.8 25.26 0.784 
-23.43 0.858 
9.70 22-70 3 2 - 4 0  T w o  1.072 
0.536 16.1 -32.9 
11.60 24.15 35.75 CNE 1.072 











0.539 350.6 6.2 
11.66 29.44 41.11 
0.485 357.4 10.4 
10.37 26.46 36.83 
7.09 0.831 
T Y O  1.101 





59.2 0.578 0.758 148.5 430.5 0.320 
53.0 0.0 13.5 
63.2 0.539 0.747 149.9 422.0 0.345 
53.0 0.0 17.1 











2.46 1.846 114.6 245.9 3.9 1.066 
1.24 1.841 110.8 250.0 2-2 0.965 
0.01 1.835 107.5 253.7 0.0 0.880 
-1.26 1.830 104.8 257.2 -2.8 0.808 
-2.11 1.826 102.4 260.3 -6.4 0,750 
-4.46 1.821 100.4 263.0 -11.4 0.707 
-6.77 1.818 98.8 265.1 -18.1 0.682 
-10.21 1.815 97.6 266.0 -27.7 0.687 
-16.71 1.815 96.9 263.9 -41.8 0.760 
-30.84 1.818 96.7 246.0 -61.9 1.050 
0.437 3.4 14.6 
9.27 23.93 33 -20  
0.396 e.2 18.9 
53.0 0.0 20.7 
70.4 0.478 0.726 154.9 407-1 0-380 
53.0 0.0 24.3 
73.9 0.455 0.717 158.5 400.7 0.391 
53.0 0.0 28.0 
77.6 0.436 0.709 162.9 ?95.0 0.400 
5 3 - 0  0.0 31.9 
81.6 0.422 0.703 168.2 ?90-2 0-406 
53.0 0.0 36.4 
86.0 0.413 0.698 174.3 386.4 0.410 
53.0 0.0 42.0 
91.1 0.409 0.698 181.6 383.8 0.413 
53.0 0.0 50.2 
97.0 0.413 0.7C4 190.1 383.1 0.413 
53.0 0-0 62.7 
ARRIVAL DATE = 2446552.0 
8.34 21.81 30.16 
0.360 11.4 23.3 




8.80  0.788 
TWO 1.101 








0.331 12.3 28.0 
7.00 18.83 25.83 
0.315 5.9 33.0 
6.68 18.10 24.78 
0.321 3,4 38.1 
6.80 18.26 25.07 
0.375 353.7 43.1 
7.90 20.39 28.29 
0.561 346.7 48.1 











0.586 350.7 5.4 
12.83 33.23 46.06 
11.33 29.8C 41.14 
0.472 4.5 13.8 
10.06 26.89 36-96 
0.425 5.9 17.9 
8.98 24.45 33.43 









56.0 0.619 0.755 149.2 438.1 0.288 
59.9 0.0 9.2 
60.3 0.574 0.744 150.1 429.0 0.317 
59.9 0.0 12.7 











2.55 1.874 118.2 248.4 3.5 1.194 
1.25 i . e m  1 1 4 . 0  252.4 2.0 1.078 
0.01 1 . 8 6 4  110.4 256.1 0.0 0.980 
-1.22 1.858 107-3 259.5 -2.4 0.897 
-2.56 1.@53 104.7 262.6 -5.5 0.829 
-4.10 1.849 102.5 265.2 -9.6 0.776 
-6.02 1.845 100.7 267.4 -14.9 0.739 
-8.63 i .e+z 99.3 268.8 -22.1 0.725 
-12.72 1.841 98-3 268-5 -32.3 0.751 
-20.51 1 . e ~  97.8 263.5 -47.2 0.873 
59.9 0.0 16-2  
68.1 0.505 0.723 154.3 413.3 0.358 
59.9 0.0 19.8 
71.9 0.479 0.713 157.6 406.6 0.372 
59.9 0.0 23.3 
75.7 0.458 0.704 161.7 400.6 0.382 
59.9 0.0 27.0 
79.9 0.441 0.697 166.6 395.5 0.350 
59.9 0.0 31.0 
84.4 0.429 0.693 172.4 ?91.? 0.355 
59.9 0.0 35.8 
89.5 0.423 0.691 179.3 388.2 0.399 
59.9 0.0 42.1 
95.4 0.424 0.695 187.4 386.6 0 - 4 0 0  
59.9 0.0 51.5 
ARRIVPL OATE = 2446554.0 
56.9 0.616 0.741 150.6 436.8 0 - 2 8 4  
67.1 0.0 8 - 3  
61.3 0.574 0.729 151.8 428.1 0 -311  
67.1 0.0 11.9 
65.4 0.538 0.719 152.9 420.1 0.332 
67.1 0.0 15.4 
69.5 0.507 0.709 156.8 413.0 0.349 
67.1 0.0 18-9 
73.6 0.483 0.700 160.5 406.6 0.362 
67.1 0.0 22.4 
77.8 0.463 0.692 165.1 4 0 1 - 1  0-372 
67.1 0.0 26.2 
82.5 0.448 0.686 170.6 396.5 0.379 
67.1 0.0 30.3 
87.7 0.440 0.684 177.1 393.0 0-383 
6 7 - 1  0.0 35.4 
93.6 0.438 0.686 184.7 390.8 0.386 
67.1 0.0 42.3 
100.5 0.446 0.697 193-6 390.1 0.386 
67.1 0.0 52.8 
0.315 10.3 35.3 
6.68 19.38 26.06 
0.337 1.7 39.5 






7 - 1 1  20.14 27.25 
0.423 352.3 43.7 











0.573 358.4 8 .8  
12.51 33.65 46-16 
0.513 5.4 12.9 
11.04 30.29 41.32 
0.460 11.4 16.9 
9.78 27.45 37.23 
0.413 16.2 20.8 
8.71 25.05 33.80 
C.372 1S.2 24.8 
1.197 1.29 1.901 117-7 255-2 1.8 1.208 
1 . 1 4 8  0.01 1.895 113.7 258.9 0.0 1.095 
1.105 -1.20 1.850 110.2 262.3 -2.1 0.999 
1.068 -2.46 1.884 107.2 265.4 -4.8 0.919 
1.037 -3.84 i.eso 104.8 268.0 -8.2 0.855 
1.012 -5.46 1.e75 102.7 270.3 -12.5 0.807 
0.994 -7.52 1.872 101.1 271.9 -18.0 0.778 
0.984 -10.44 1.871 99.9 272.5 -25.4 0.777 
0.9876 -15.21 1 . e ~  99.2 271.1 -35.9 0.827 
1.0076 -25.08 1.878 99.2 262.5 -51.1 1.009 






9 -71  0.760 




7.83 23.19 31.02 
0.339 15.7 28.7 
7.16 21.77 28.93 
0.319 16.8 32.7 
6.76 20.93 27.69 
0.320 5.8 36.2 
6.78 20.90 27.68 
0.360 C.4 39.4 
7;59 22.36 29.95 TWO- 1.158 
0.485 352.7 43.5 25.26 0.772 














46470.0  46556.C 
S P E E D  4 A OECL 
DV1 OV2 D V T  
0.562 6.1 11.9 
12.23 34.20 46.43 
C.501 12.7 15.8 
10.76 30.85 41.66 
7.00 22.84 29.83 
0.317 17.6 33.3 
8.28 24.E4 33.12 
0 .559 355.1 42.6 
12.16 32.37 44.53 
I 1 V 1 P S I  1 ECLEN SFlA THE11 THE12 P E R I H  
LEG C D I S T  RbS DECLS LAMDA 
ARRlVAL D A T E  = 2446556.0 
7.01 0.801 57.7 0.616 0.726 152.2 436.0 0.279 
Tho 1.185 74.7 0.0 7.4 
6.82 0.791 62.3 0.575 0.715 153.8  427.6 0.304 
T k O  1.185 74.7 0.0 11.0 
6.85 0.780 66.6 0.541 0.704 156.2 470.0 C.323 
TU0 1.185 74.7 0.0 14.6 
7.09 0 .769 71.0 0.512 0.695 159.5 413.2 0.339 
TWO 1.185 74.7 0.0 18.1 
7 .60  0.759 75.5 0.489 0.686 163.7 407.2 0.351 
TWO 1-185  74.7 0.0 21.6 
8.48 0 .750 80.3 0.471 0.680 168.7 402.2 0.359 
TWO 1.185 74.7 0.0 25.4 
9.92 0 - 7 4 5  85.6 0.459 0.676 174.8 398.2 0.366 
TWO 1 .185 74.7 0.0 29.7 
12.42 0.745 91.7 0 .454 0.677 182.0 395.4 0.369 
TWO 1.185 74.7 0.0 34.9 
17.22 0.755 98.6 0.458 0.685 190.4 394.0 0.371 
TWO 1.185 74.7 0.0 42.2 
28.85 0.781 106.5 0 .476 0.706 200.2 304.4 0.370 
Tna 1.185 74.7 0.0 53.7 
APHEL I 2 V 2 PSI 2 R A DECL SPFED 
1.173 0.01 1.530 117.5 762.1 0.0 1.227 
1.126 -1.20 1.524 113.6 265.5 -1.9 1.115 
1.085 -2.41 1.515 110.2 268.6 -4.2 1.022 
1.050 -3.66 1.513 107.4 271.3 -7.1 0.945 
1.022 -5.06 1.SC9 105.1 273.6 -10.6 0.885 
1.000 -6.72 1.S05 103.2 275.5 -14.9 0.843 
0.Q87 -8.90 1.SC3 101.8 276.6 -20.5 0.823 
0.984A -12.07 1.5C4 100.9 276.5 -27.9 0.835 
0.9996 -17 .51  1 . S C 8  100.5 274.0 -38.3 0.511 
1.0424 -29.76 1.919 100.9 261.5 -53.4 1.165 
380-461 0 - 70 - 11 
153 
Section 6 
TABULAR TRAJECTORY DATA FOR 
VENUS SWINGBY MISSIONS TO MERCURY 
Introduction 
The t ra jec tory  data a r e  presented chronologically and a re  organized by holding 
the a r r i v a l  date  constant while varying the Earth departure date  i n  increments 
of 10 days. Upon completion of the specified range of Earth departure dates,  
the a r r i v a l  date  i s  incremented by 2 days and the range of departure dates is  
repeated. 
for  each launch opportunity. 
dates i s  tha t  they encompass the region i n  which the Venus encounter A V  
requirements a re  equal t o  or  l e s s  than 1000 m/sec. 
The range of departure and a r r i v a l  dates  are  given i n  Table 6-1 
The c r i t e r i o n  used f o r  the select ion of these 
TABLE 6-1 










41920 - 42060 
42530 - 42620 
43630 - 43810 
44110 - 44390 
44780 - 45100 
45470 - 45540 




42118 - 42150 
42724 - 42744 
43860 - 43896 
44576 - 44612 
45270 - 45340 
45604 - 45642 
46436 - 46490 
There a r e  three l ines  of p r i n t  f o r  each mission. The f i r s t  two l ines  contain 
the same parameters; the Earth-Venus t ra jec tory  data on l i n e  1 and the Venus- 
Mercury t ra jec tory  data on l i n e  2. The two leftmost coluxms of each l i n e  con- 
t a i n  the dates of Earth departure-Venus swingby ( l i ne  1) and the  dates of Venus 
swingby-Mercury a r r i v a l  ( l i ne  2). 
be divided in to  three groups: 
columns per t inent  t o  the hel iocentr ic  phase of the mission, and s ix  columns re- 
la ted t o  a r r iva l ,  
counter phase of the mission a s  w e l l  a s  ce r t a in  general mission parameters, 
include the per iapsis  radius, the elements of the encounter hyperbola, illumina- 
t i on  conditions of the subperiapsis point and of approach, the AV requirements 
a t  Earth departure and Mercury a r r iva l ,  and the  swingby AV requirement. 
The remaining 18 columns of each l i n e  can 
six columns of data  re la ted  to departure, s ix  
The th i rd  l i n e  of p r i n t  contains data re la ted  t o  the Venus en- 
These 
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The data which follow contain both unpowered and powered swingby t ra jec tor ies .  
The powered encounter occurs i f  the unpowered swingby hyperbola has a per iapsis  
radius of l e s s  than 1.05 planet rad i i .  I n  t h i s  event the  per iapsis  radius is  
constrained t o  a value of 1.05 r a d i i  and a AV i s  computed which would correct  
the asymptote d i rec t ion  a t  the a c t i v i t y  sphere on the outbound leg (see Section 
4) * 
For the powered swingby case there a r e  i n  e f f ec t  two sets of encounter t ra jec-  
tory parameters, one f o r  the or ig ina l  unpowered hyperbola which passes below 
1.05 r a d i i  and one f o r  the hyperbola constrained t o  a per iapsis  of 1.05 rad i i .  
This s i t ua t ion  i s  dea l t  with by defining the turn angle (KAPPA) and per iapsis  
radius (PERIC) t o  be on the unpowered t ra jec tory  and the remaining (affected) 
elements (i.e., eccent r ic i ty  (E), per iapsis  r i gh t  ascension (RAP), declina- 
t i on  (DECLP), velocity (VP>,and i l lumination angle (ETA)) t o  be on the con- 
s t ra ined (powered) swingby t ra jectory.  It i s  thus implici t  tha t  when the value 
of PERIC is  less then 1.05, the  values of the f i v e  encounter parameters referred 
t o  above apply to  a t ra jec tory  having a per iapsis  radius of 1.05 rad i i .  
A l l  data i n  t h i s  handbook a r e  fo r  posigrade t r a j ec to r i e s  having t ransfer  angles 
of less than 360 degrees. I n  order t o  reduce the volume of the handbook, those 
t ra jec tor ies  f o r  which the Earth departure excess speed exceeds 0.65 EMOS a r e  
not l i s t ed  even though such t r a j ec to r i e s  may occur i n  the region of dates 
given i n  Table 6-1. 
than 1000 m/sec a re  not printed. 
Those missions f o r  which the swingby AV a t  Venus is greater  







R A  
DECL 
Definit ion 
Ju l ian  date (minus 2400000) a t  Earth departure 
Julian date (minus 2400000) of Venus swingby 
Julian date  (minus 2400000) of Mercury a r r i v a l  
Hyperbolic excess speed a t  departure (EMOS) 
Right ascension of hyperbolic excess velocity vector a t  
departure, measured along the loca l  planetary equator 
eastward from the "vernal equinox" (degrees) 
Declination of the hyperbolic excess veloci ty  vector a t  
departure, measured posi t ively northward and negatively 
southward from the loca l  planetary equator (degrees) 
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I 2  
v 2  
PSI 2 
R A  
DECL 
SPEED 
I n c l i n a t i o n  of t he  t r a n s f e r  o r b i t  t o  the  departure  p l a n e t ' s  
o r b i t  plane. The angle  is  p o s i t i v e  i f  the  h e l i o c e n t r i c  
ve loc i ty  vec tor  of t he  t r a n s f e r  t r a j e c t o r y  is  d i r ec t ed  
above the  departure  p l a n e t ' s  o r b i t  plane; the  angle  i s  
negat ive i f  t h e  ve loc i ty  vec tor  i s  d i r ec t ed  below the  
departure  p l a n e t ' s  o r b i t  plane (degrees) 
Hel iocent r ic  speed of departure  (EMOS) 
Hel iocent r ic  angle  of departure ,  measured counterclock- 
wise from the  outward-directed h e l i o c e n t r i c  rad ius  vector  
to  the  departure  v e l o c i t y  vec to r  i n  the  t r a n s f e r  plane 
(degrees ) 
Eccen t r i c i ty  of t he  t r a n s f e r  o r b i t  
Semimajor a x i s  of the  t r a n s f e r  o r b i t  (AU) 
True anomaly i n  the  t r a n s f e r  o r b i t  a t  departure ,  reduced 
t o  0 5  0 5 360 (degrees) 
True anomaly i n  the  t r a n s f e r  o r b i t  a t  a r r i v a l ,  THET2 minus 
THETl equals  the  h e l i o c e n t r i c  t r a n s f e r  angle  (degrees) 
Pe r ihe l ion  d i s t ance  of the  t r a n s f e r  o r b i t .  I f  the  vehic le  
does not  t r a n s i t  aphelion, t he  value i s  followed by a llD1l 
Aphelion d i s t ance  of the  t r a n s f e r  o r b i t .  I f  the  veh ic l e  
does not t r a n s i t  aphel ion,  the  value is followed by an 
Not Applicable) a r e  p r in t ed  (AU) 
I n c l i n a t i o n  of t he  t r a n s f e r  o r b i t  t o  t he  a r r i v a l  p l a n e t ' s  
o r b i t .  The angle  i s  p o s i t i v e  i f  the  h e l i o c e n t r i c  ve loc i ty  
vec tor  of the  t r a n s f e r  t r a j e c t o r y  i s  d i r ec t ed  above the  
t a r g e t  p l a n e t ' s  o r b i t  plane a t  a r r i v a l ;  t h e  angle  i s  
negat ive i f  the  v e l o c i t y  vec to r  is  d i r ec t ed  below the  
t a r g e t  p l a n e t ' s  o r b i t  plane (degrees) 
Hel iocent r ic  speed of a r r i v a l  (EMOS) 
He l iocen t r i c  angle  of a r r i v a l ,  measured clockwise from the  
inward-directed h e l i o c e n t r i c  rad ius  vec tor  t o  the  a r r i v a l  
ve loc i ty  vec to r  i n  the  t r a n s f e r  plane (degrees) 
Right ascension of the  hyperbol ic  excess ve loc i ty  vec tor  
a t  a r r i v a l ,  measured along the  l o c a l  p lane tary  equator 
eastward from the  "vernal equinox." Note t h a t  t h i s  i s  the  
r i g h t  ascension of the  p o s i t i o n  a t  which the  hyperbolic 
excess ve loc i ty  vec tor  (asymptote) would emerge from the  
p l a n e t ' s  c e l e s t i a l  sphere (degrees) 
Decl inat ion of the  hyperbol ic  excess v e l o c i t y  vec to r  a t  
a r r i v a l ;  t h i s  i s  the  dec l ina t ion  a t  which the  ve loc i ty  
vec to r  would emerge from the  p lane t ' s  c e l e s t i a l  sphere 
(degrees) 
Hyperbolic excess speed a t  a r r i v a l  (EMOS) 
(AU) 

















Impulsive ve loc i ty  (AV) necessary t o  a t t a i n  the  required 
excess speed a t  Earth departure.  Departure is  from a 
c i r c u l a r  o r b i t  of 185-km a l t i t u d e  (km/sec) 
Impulsive ve loc i ty  (AV) necessary t o  en te r  a c i r c u l a r  
o r b i t  a t  Mercury. The o r b i t  a l t i t u d e  i s  1000 km (km/sec) 
Swingby AV requirement. The f i e l d  i s  l e f t  blank i f  t he  
AV requirement i s  zero ( i .e .  PERIC21.05) (m/sec) 
Hel iocent r ic  t r a n s f e r  angle. A minus ind ica t e s  the  t rans-  
f e r  angle  is less than 1800, a plus i nd ica t e s  the  t r a n s f e r  
angle  i s  g rea t e r  than 180'. The f i r s t  symbol r e f e r s  t o  
the  Earth-Venus t r a n s f e r ,  the  second symbol r e f e r s  t o  the  
Venus-Mercury t r a n s f e r  
Turn angle  of t he  Venus encounter hyperbola, measured 
between the  incoming hyperbolic excess ve loc i ty  vec tor  a s  
i t  emerges from Venus' a c t i v i t y  sphere and the  outgoing 
excess v e l o c i t y  vector .  For the  powered swingby case 
(DELVC>O.O), t h i s  i s  the  t u r n  angle  of the  unconstrained 
(u npower ed ) hyper bo l a  (degrees 
Difference between the  tu rn  angles  of t he  unpowered 
(unconstrained) and powered swingby hyperbolas. 
p e r i a p s i s  rad ius  i s  equal t o  o r  g rea t e r  than 1.05 r a d i i ,  
DELK i s  equal t o  zero (degrees) 
Right ascension of t he  subsolar  po in t  a t  Venus, measured 
along the  p lane tary  equator eastward from the  "vernal 
equinox" (degrees) 
Decl inat ion of the  subsolar  po in t  a t  Venus, measured posi-  
t i v e l y  northward and negat ively southward from the  p lane t -  
a r y  equator (degrees) 
Communication d i s t ance  between Earth and Venus on the  da te  
of swingby (AU) 
Communication d i s t ance  between Earth and Mercury on the  
d a t e  of a r r i v a l  (AU) 
Right ascension of p e r i a p s i s  of t he  swingby hyperbola, 
measured a long Venus ' equator eastward E rom the  "verna 1 
equinox" (degrees)* 
Decl inat ion of p e r i a p s i s  of the  swingby hyperbola measured 
p o s i t i v e l y  northward and negat ively southward from Venus' 
equator (degrees)" 
Velocity a t  p e r i a p s i s  passage (km/sec>* 
Negative semimajor a x i s  of t he  swingby hyperbola (Venus 
r a d i i )  
Eccen t r i c i ty  of t he  swingby hyperbola 
If the  
* 
ik For the  powered swingby case  these  parameters r e f e r  t o  the  swingby hyperbola 







I n c l i n a t i o n  of t he  swingby hyperbola (degrees) 
Venus approach i l lumina t ion  angle;  i t  i s  the  angle  between 
Venus' h e l i o c e n t r i c  rad ius  vec to r  and the  incoming hyper- 
b o l i c  excess ve loc i ty  vector .  A l i g h t s i d e  approach d i r ec t ed  
through the  subsolar  po in t  is  defined a s  0' (degrees) 
Mercury approach i l lumina t ion  angle;  i t  is  the  angle  between 
Mercury's h e l i o c e n t r i c  rad ius  vec tor  and the  incoming hyper- 
b o l i c  excess ve loc i ty  vector ,  A l i g h t s i d e  approach d i r ec t ed  
through the  subsolar  po in t  i s  defined a s  Oo (degrees) 
Pe r i aps i s  i l lumina t ion  angle;  i t  i s  the  angle  between the  
p e r i a p s i s  rad ius  vec tor  and the  Venus-Sun vector and 
def ines  the  l i g h t i n g  condi t ions on the  su r face  of Venus 
below the  p e r i a p s i s  point .  A l i g h t s i d e  p e r i a p s i s  over t he  
subsolar  po in t  is defined a s  0' (degrees)* 
Pe r i aps i s  rad ius  of the  encounter hyperbola. For the  
powered swingby case  (DELVC>O.O) t h i s  i s  the  p e r i a p s i s  
rad ius  of the  unconstrained (unpowered) hyperbola 
(Venus r a d i i )  
5r For the  powered swingby case these  parameters r e f e r  t o  the  swingby hyperbola 
constrained to  a p e r i a p s i s  of 1.05 r a d i i .  
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0.7~2 1-7.6 
454.Q - / -  





1 . 1 5 7  '17.3 
0.776 226.5 
- / -  
0.26~ 7 7 6 . 0  
6 . b  ,*.a? O . Q q 5  
- 5 . q  - 1 . 7 4  l . C E 6  
57.9 3 . 4  1*4.6  
4.6 4 .14  r!.qoa 
-6.9 -1.77 1 . ? > 7  
51.7  0.3 105 .0  
3 . Q  7 . 6 6  0.991 
- f . 7  - 1 . 7 7  1.0'0 
49.6 9.1 I R F . l  
3.7 2 . 7 7  @.P7Q 
45.6 0.7 1 0 7 . 7  
-6.5 -1.17 ! . ? a ?  
l . 8 3 1  1 F Q . 4  ?%.? 0.6390 
1 .578  '37.3 301.4 0.404D 
0 . 9 1 3  106.6  -16.5 12.688 
1 .022  -4.63 1 .257  79.1 
0.7534 4.Ofl 1 . 4 3 6  77.4 
0 .963  Z.217 2 3 . 7  155.2 
174.0 -22.3 0.262 
306.9 11.3 0.578 
151.5 7.8.9 1.049 
177 .4  -17.7 0.268 
306.P 11.2 0.580 
151.5 76.8 1.141 
P 5 . l  7.235 
? I . ?  3 . 3 3 *  
1.3 9 . 7 8 1  
95.7 3 . 7 4 c  
11.a ? . ? I 7  
0.7 0.7~3 
0.P20 1h3.4  759 .5  0.6270 
1.597 i 7 n . o  311.0 0.4040 
0 .513  179.5 - I? .?  12 .455  
7 .532  217.3 301.1 0.4040 
0.P10 167.9  7 R 5 . '  0.6160 
'1.Q13 111.9 - 0 . 5  17.367 
1 . 4 7 1  177 .7  7R1.1 C . 5 0 5 @  
7.555 211.5  317.2 1.4047 
1 . 9 1 3  111.9 -6.4 12 .302  
1 .013  -7.R2 1.251 78.4 
0.7574 4 .05  1 . 6 3 7  77.4 
0 . 9 2 3  2.386 1 8 . 8  160.3 
1 . n ~  -3.15 1 .245  77.7 
0.7614 4.01 1.679 77.4 
0 .779  2.578 14 .7  1 6 4 . 5  
0 .997  -2 .56  1 . 2 3 9  77.1 
0.7664 3.97 1 . 6 4 2  77.3 
0 .735  7.790 11.3 168.1 
4197c.n 42990.5 
4701111.5 42!74.3 
4.10 ? = . I 7  
180.6 -14.0 0.276 
306.7 11-1 0.582 
151.4  75.5 1.230 
183.7 -10.9 0.284 
306.6 11.0 0.584 
151.4 74.6 1.316 
4 i s w . n  .? 
C7001.2 47174.3 
4 . 1 2  1 5 . 9 3  
0 . 1 ~ 2  ?1n.3 3.5 2 . 1 3  @ . o ? x  97.h 0.745 
-/- 4 2 . 3  0.1 195.4 0.0 1 . 2 n 5  
O . 1 5 C  317.1 2 .9  3 . 1 1  0 . O k Q  90.4 C.79[:  
- / -  3 R . S  O.Q !13.6 1.7 1 . 7 9 7  
n . Z f 4  V h . 0  - 6 . 3  -1 .77  1.0'6 !3'..1 9.333 
0 . ~ ~ 2  ??5 .h  -5.1 -1.77 I . O S J  1 3 2 . 3  7 .712  
4 i w o . r  4 ? 0 = 2 .  I 
4 2 0 n 7 . 9  42124.1  
4.11 1 5 . 7 ;  
0.713 I ~ P . ?  27fl.0 n . 5 9 m  
3 . 5 a ~  9 1 3 . 0  307.5 n.+n41 
0.813 115.7  -2 .1 17.797 
0.Q92 -2.00 1 . 2 3 4  7 6 - 5  
Q . h Q l  3.010 8 . 3  171.2  
0.7714 3.94 1 .644  77.3 
1R6.5 -8.3 0.292 
306.5 10.8 0.566 
151.3 74.0 1 - 3 9 3  
0 - 7 * P  194.5 775 .5  il.586D 0.9004 -1.46 1.231 76 .0  188.9 -5.8 0 .301  ~. ~~ ~ ~ . ~~~ ~~ -  ~~ 
" . s o l  714.5  302 .3  0.4140 9.7774 3.90 1 . 6 4 7  77.3 306.3 10 .7  0.568 
l . * 1 3  117 .0  7 . 3  17.356 0 . 6 5 3  3.226 6 .2  173.9 151.2 73.7 1 .454  
159 
1973 
FAPT H-VENIJS -N FSCLIRY 
l C P A P T  PhSF 
P A S S  I 2 u I V F  
IWI r iv2 
4 7O! 0 .0 ?0 E ? .  4 
4 7 0 9 2 . 4  4 7 1 2 4 . 0  
4.27 lq.47 
42 (170.0 4 70%. 7 
4 ? l r ? 4 . ?  L717L.1 
4.50 1 5 . 5 1  
S P l F O  R A 0FCL I I V 1 PSI 1 
F D F F r )  I) & 1FCL I 1 V 1 P S I  1 
I E L V T .  L F G  K A P D P  9FI .K 94s OECLS 
0.164 10n.P -1.2 3.15 0.861 94.3 
0.=10 ?>&.PI -5.8 -1.77 1.049 134 .2  
- / -  34.1 c.3 191.9 3.0 
0 . 1 P O  ?03." -4.2 0.P77 07.6 
0.171 224.5 -5.6 -1.77 1.054 134.9 
-1- 33.1 0.0 iss .7 0.9 







































APHEL I 2 V 2 PSI  2 
APHEL I 2 V 2 PSI  2 
- A  E INCL LAM1 
R A  


































































































0.264 0.747 192.1 274.1 
0.319 0.594 716.7 303.3 
0.202 0.913 11'1.0 3.2 
0.Q954 -0.91 1.230 75.5 
0.7836 3.87 1.649 77.2 
0.6.15 3.407 6.3 176.3 
1.0116 -0.33 1.234 75.0 
0.791h 3.83 1.653 77.2 
0.576 3.511 8.6 178.0 
1.0504 0.32 1.248 74.6 
0.800% 3.78 1.657 77.2 
0.533 1.482 11.8 176.5 
0.274 0.794 201.4 274.6 
2.373 0.598 217.9 303.5 
3.215 0.813 l l Q . 5  7.R 
4 7 0 3 n . p  4 7 ~ 9 5 . 1  o.?-z 79p.h -7.7 3.5? 1.897 101.8 
4 7 1 Q s . 1  47124.7 9.3.l) 274.1 -5.5 -1.7R 1.350 135.7 
5.2, 1?.61 - I -  33.4 0.0  104.6 0.0 
4'740.0 4 7 0 e 6 . 3  0 . 7 ~ 1  795.4 -9.6 7 . ~ 6  0.938 1 0 6 . ~  
0'l)Q4.3 42124.0 0.3'2 227.7 -5.2 -1.79 1.070 13LI.Q 
6.41 15.75 - / -  35.5 0.0 196.5 0 .3  
0.739 n . p i 5  713.4 277.9 
3 . 7 9 ~  0 . 8 1 3  115.1 11.5 
7.37P 0.603 773.0 304.4 
0.317 0.867 229.1 2R5.5 
3.335 0.611 227.7 305.4 
9.301 0.813 116.7 14.7 
1.14?4 1.06 1.276 74.3 
1.8164 3.72 1 -663  77.1 
0.478 3.283 14.R 171.8 
A R P l V A l  D4TF = 2442126.0 
0.72" 
0 . 2 5 5  































0.843 155.6 300.9 
0.59n 210.5 309.6 
O . f l 4 3  103.5 -22.6 
41940.0 47079.6 0.179 304.6 7.5 5 . 1 9  0.806 83.4 
07075.6 47174.9 0.757 224.R -8.8 -2.18 1.043 IC0.R 
4.47 1 7 . 1 "  - / -  54.1 0.0 1 ~ 5 . ~  0.n 
41-50.0 47070.7 n. i f ,q  310.2 5.4 +.'6 0.890 84.2 
47777.0 4 ? 1 7 ~ . 0  0.259 2 : h . h  -8.7 - 2 . 1 8  1.044 131.3 
4.34 1?.71 - I -  50.1 0.0 186.1 0.3 
4iohr1.0 42nPn.4 0.162 3 1 4 . 4  4.5 3.74 0.885 85.1 
4.?5 1P.24 - / -  46.2 0.9 187.0 0.0 
b Y 4 0 . 4  4 9 1 2 6 . 0  Q.265 27n.3 -8.5 -2.13 1.047 1 3 1 . 0  
1.032 -5.94 1.264 80.2 171.4 -30.2 
0.75'14 4.10 1.632 79.5 305.9 12.9 
0.898 2.197 32.2 146.9 144.7 85.6 
?.a37 15'3.4 295.3 
0.843 105.1 -16.6 
3.591 210.9 309.6 
1.022 -4.72 1.258 79.4 
0.884 2.362 24.5 154.3 




0.871 143.5 240.5 
0.50? 212.1 709.9 
0 . 8 4 3  103.4 -12.2 
1.013 -3.87 1.252 78.6 
0.76311 4.05 1.634 79.4 




41970.0 4 2 0 Q 1 . 1  0.155 717.1 4.7 3.03 0.P79 8 6 . 3  
4.17 1 ? . 7 9  - / -  4?.4 0.0 1UQ.2 0.0 
$Z?RI.I 4 7 1 ~ 6 . 0  0.772 723.9 - ~ . 7  -2.17 1.050 101.9 
0 . 8 1 2  167.9 ZR6.2 
0.595 213.6 310.2 
0.843 110.0 -8.4 
1.004 -3.18 1.246 77.9 
0.7676. 4.01 1.636 79.4 




419P0.0 4?OR1.9 0.150 31R.0 3 .q  3.24 0.875 87.7 
4.12 1 1 . 7 7  - I -  39.0 0.0 1R9.3 0.0 
't70~1.a 47176.0 n.280 273.5 -7.0 -2.!7 1.054 102.5 
O . R O 3  177.8 282.3 
0.597 715.1 310.6 
0.847 1 1 7 . 1  -4.7 
0.997 -2.57 1.240 77.1 184.1 -11.2 
0.7734 3.97 1.639 79.4 305.4 12.4 
0.757 2.997 11.2 167.7 144.5 76.3 
4isan.n 4 7 0 4 7 . 4  









O. ' *R  223.2 
- I -  
3.1 3.11 0.871 R9.5 
-7.8 -2.16 1.057 13?.3 
76.0  0.0 170.5 0.0 
1.5 3.11 O.Ph9 01.6 
-7.5 - 7 . 1 0  1.067 1 2 3 . 5  
13.5 0.0 101.6 3.0 
-1.0 1.15 0.871 94.3 
-7.3 -2.15 1.056 lJ ' t .7  
31.8 0.0 192.8 0.0 
-4.1 a.23 0.879 97.6 
-7.1 -7.16 1.071 134.8 
31.0 0.0 194.0 0.3 
0.795 178.3 279.0 
O.hOO 216.7 311.0 
0.843 114.9 -1.0 
0.790 1R4.7 276.5 
2 . 6 3 4  218.2 311.4 
0.549 114.3 7.8 
0.789 192.3 775.2 
0.607 219.R 311.9 
0.843 117.4 6.9 
0.992 -2.01 1.235 76.8 
0.7786 3.92 1.641 79.4 
0.714 3.239 8.6 170.8 
0.9914 -1 .46  1.232 76.2 
0.7844 3.88 1.644 79.4 
0.673 3.469 7.6 173.6 
0.9956, -0.91 1.231 75.8 
0.7914 3.84 1.647 79.4 
0.634 3.654 8.9 176.0 
186.9 -8 .4  
305-2 144.4 12-2 75.6 







0.2C7 7 7 2 . 4  - I -  
0.162 308.4 
0.105 222.6 
- I -  
0.1R7 3n2.9 
0.315 272.3 - /- 
42071.0 4 7 o r 4 . 7  
070P4.7 4 7 1 Z F . 0  
4.57 13.56 
0.796 201.7 275.7 0.5810 
0.611 271.5 312.4 0.4240 
0.843 117.9 11.0 12.358 
1.012A -0.33 1.236 75.3 
0.7994 3.79 1.650 79.4 




42030.0 4m55.h 0.730 298 .2  -7.1 3.51 0.899 1 0 1 . ~  
5.20 13.65 - I -  31.6  0.0 195.4 0.0 
479R5.6 47126.0 0.37P 722.1 -6.5 -2.1 6 1.078 135.5 
0.818 213.8 279.1 0.5840 
0.617 223.7 313.1 0.4240 
0.843 117.5 14.9 12.910 
1.0514 0.31 1.249 74.9 
0.8094 3.73 1.654 79.4 




42040.0 410Rh.P 0.29R 2 0 5 . 1  -9.6 7 . 9 5  0.940 106.7 
6.37 11.7e - I -  34.0 0.0 197.4 0.0 
~ 2 0 9 6 . ~  4 7 1 7 , t . n  0 . 3 4 6  221.8 -6.5 -2.14 1.097 105.s 
0 . 8 6 s  229.7 2136.7 0.5960 
0.625 226.7 314.1 0.4250 
0 . 8 4 3  116.0 17.5 13.922 
1.1424 1.05 1 -278  74.6 
0.8254 3.66 1.661 79.4 





























0.844 155.7 301.9 0.6571) 
P.872 99.0 -22.7 12.097 
0.600 213.5 317.2 0.4360 
/+iq40.0 4 7 0 ~ 0 . 7  
479R0.7 b712R.O 
4.47 11.65 
41950.0 4 2 0 - 0 . 2  
L7i04n.7 4'17R.7 
4.33 11.66 
41 960.0 47OQ0.9 
420R0.q 4212P.7 
4.24 I l . hR  
4 1 w n . n  4 2 ~ 1 . 6  
4 7 0 8 l . h  4"179.0 
4 . 1 6  11.77 
41980.0 420P2.3 
$ 7 0 9 7 . 2  42128.0 
4.10 11.76 
c.180 304.3 8.7 5 . 7 6  0 . ~ 9 7  83.5 
0.255 272 .9  -10.6 -?.59 1.056 101.3 
-I-  51.4 0.0 146.7 0.0 
0.169 310.0 6.0 4.35 0.R91 R4.2 
-I- 47.4 0.0 186.9 0.0 
0.161 314.2 5.0 1.81 O . R R 5  85.2 
0.762 272.5 -10.3 -2.59 1.059 101.5 
-/- 43.6 0.0 187.8 0.0 
0.154 316.4 4.6 3.47 O.RRO 86.4 
0.769 272.1 -10.0 -2.57 1.052 112.3 
- I -  40.1 0.0 18R.9 3 . 0  
0.149 117.7 4.2 3.?7 0.876 87.R 
0.277 221.8 -9.7 -2.56 1.056 132.5 
- I -  36.8 0.0 190.0 0.0 
1.757 222.7 -10.5 -2 .59  1.057 1 3 1 . 1  
1.031 -6.09 1.265 80.4 
0.7634 4.14 1.630 81.2 








303.8 14.4  
137.1 80.3 
0.839 15S.5 296.1 0.6440 
0.630 213.7 317.3 0.4360 
0.R72 104.2 -15.9 11.703 
1.022 -4.79 1.258 79.5 
0.7644 4.13 1.630 81.2 
0.899 2.487 24.9 153.5 
0.82a 163.5 291.3 0.6330 
0.602 214.9 317.6 0.4360 
0.672 107.7 -10.9 11.528 
1.012 -3.90 1.252 78.8 
0.767A 4.09 1.632 R1.2 
0.863 2.692 19.2 159.1 
0.813 168.0 286.9 0.6720 
O.hO4 216.3 317.9 0.4370 
0.872 110.4 -6.7 11.447 
1.004 -3.20 1.246 78.1 181.4 -14.6 
0.7724 4.04 1.634 81.2 303.6 14.2 
0.819 2.919 14.8 163.6 137.0 78.6 
0.804 172.9 283.1 0.6110 
0.677 217.9 318.3 0.437D 
0.872 112.7 -2.6 11.428 
0.997 -2.58 1 -241  77.5 
0.777A 3.99 1.636 81.2 







0.147 316.5 3.4 3.16 0.872 89.5 
0.785 721.6 - 0 . 4  -2.55 1.073 133.3 
- I -  34.0 0.0 191.2 0.3 
0.797 17X.4 279.3 0.6010 
0.610 219.4 318.5 0.437D 
0.872 114.6 1.4 11.462 
0.992 -2.01 1.236 76.9 
0.7834 3.94 1.639 81.2 
0.731 3.419 9.5 170.6 
187.1 -8.5 
303.2 1 3 - 8  
136.7 76.6 
47900.0 420'7.7 0.150 313.1 1.7 3.13 0.871 Q1.6 
471q3.7 42lZR.0 0.293 221.3 -9.1 -2.54 1.074 133.5 
4.11 l l . R 5  - I -  31.R 0.0 192.3 0.0 
42010.0 47084.4 o . i ~  308.0 -0.9 3.17 0.873 94.3 
4 . 2 4  11.91 -1- 30.2 0.0 193.4 0.0 
42064.4 4712R.0 0.202 Z21.1 -8.8 -2.54 1.078 134.1 
0.792 1 8 4 . 9  277.3 0.5930 
0.613 221.0 319.2 0.4370 
0.872 116.1 5.6 11.558 
0.991A -1.46 1.233 76.4 
0.7904 3.89 1.642 81.2 
0.690 3.654 9.7 173.4 
189.4 -6.0 
303.0 1 3 - 6  
136.5 76.3 
0.791 192.5 276.1 0.5870 
0.617 222.7 319.7 0.4380 
0.872 117.2 10.0 11.739 
0.9966 -0.91 1.233 76.0 191.1 -3.6 0.302 
0.796A 3 -84  1.645 81.3 302.7 13.4 0.469 
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APHEL I 2 V 2 P S I  2 
4PHEL I 2 V 2 PSI  2 
- A  E INCL LAM1 
1.0126 -0.33 1.237 75.5 
0.8044 3.78 1.648 81.3 
0.611 3.900 15.2 177.1 
1.0514 0.31 1.250 75.2 
0.8154 3.72 1.652 81.3 
0.566 3.799 18.5 175.4 
R A  
















E T A  PERIC 






-4.0 3.29  0 .8R1  97.6 0.268 
-R.5 -2.53 1 . O R 3  134.6 0.295 
29.7 0.0 194.6 0.3 O.29R 
0.798 202.0 276.7 
O.bZ1 274.4 320.3 




42mo.n  4 2 ~ ~ 6 . 0  
4 7 1 ~ 6 . 0  4 2 1 7 ~ . 0  





0.a23 220 .8  
- /- 
-1.1 3.51 O.qO1 101.7 0.2‘13 
-R.Z -2.52 1.090 135.4 0.330 
30.5 0.3 196.1 0.0 0.302 
C.820 214.2 280.1 
0.627 226.6 321.0 
0.872 117.3 18.1 




0.341 270.6 - I- 
-9.6 3.53 0.941 106.6 0.311 
-7.8 -2.52 1.099 135.G 3 . 3 3 3  
33.2 0.0 19P.0 0.0 0.307 
0.872 230.1 287.8 
0.635 229.5 322.0 
0.872 115.7 20.7 
1.1436 1.04 1.279 74.9 
0.8314 3.63 1.659 81.3 




1.3734 1.87 1.334 74.8 
0.8624 3.50 1.670 81.4 






R . 3 5  1 2 . 7 8  
0.396 293.7 
0.371 720.4 
870 .9  - / -  
-11.4 4.26 1.016 112.1 3.377 
-7.2 -2.52 1.117 137.9 0.323 
3R.2 4.3 Z C 1 . 1  0.0 0.315 
0.998 249.9 300.5 
0.651 2’44.3 323.7 
0.872 110.4 21.5 
. OATE = 2442130.0 
0.845 155.7 302.6 
0.607 215.6 324.2 
0.902 98.7 -22.2 
4RP 1V A1 
0 . 1 P O  3C4.1 9 . 4  5.51 0.897 R3.5 0.220 
0.2‘4 Z 2 l . h  -12.4 -3.30 1.065 131.1 3.264 
- I -  49.3 0.0 1 ~ 7 . 5  0.0 0.283 






41360.n ~ ? o R I . ~  
421P1.3 421?0.0 
4.73 10.6‘1 
1.031 -6.21 1.265 80.6 
0.7674 4.22 1.629 82.8 
0.915 2.399 33.9 144.8 
172.2 -32.1 0.254 
301.3 16.6 0.418 
129.0 89.3 1.280 
0.169 30S.R 6.4 4.63 O.R91 P4.3 0.275 
- / -  45.5 0.0 1R7.5 0.0 0.283 
0.255 221.6 -12.4 -?.no 1.056 131.1 0.264 
0.834 159.5 296.8 
0.637 715.7 324.2 
0.902 103.R -14.6 
1.021 -4.84 1.259 79.7 
0.7674 4.22 1.629 82.8 
0.912 2.587 25.0 153.0 
175.1 -24.2 0.255 
301.2 15.5 0.418 
129-0  83.9 1.447 
0.160 314.0 5.4 3.96 r ) .P( lb 85.2 0.229 
0 . 7 ~ 0  721.4 -12.1 -2.09 1 . 0 5 ~  111.4 3.266 
- I -  4 1 . 9  0.0 1 ~ 8 . 4  0.0 0.285 
0.823 163.6 291.9 
0.609 215.R 324.5 
0.902 107.5 -9.2 
1.012 -3.94 1.253 78.9 
0.7704 4.17 1.630 82.8 
0.877 2.798 19.1 158.7 
178.4 -18.9 0.260 
301-1  16.3 0.418 
128.9 81.0 1.576 
41470.0 67?P1.> 
470R1.0 42120.7 
/+.15 I r ? . L T  
0.154 316.7 4.9 3.51 n . 0 ~ 1  ~ 6 . 4  0.234 
0.757 221.1 -11.8 -7.97 1.071 1 0 l r ?  3.269 
- I -  38.5 0.9 189.4 Q.0 0.287 
0.814 168.0 287.6 
0.611 719.3 324.9 
0.902 110.3 -4.6 
1.004 -3.22 1.247 78.2 
0.7754 4.12 1.633 82.R 
0.813 3.032 14.9 163-2 
181.6 -14.9 0.267 
300.9 15.1 0.420 
128.8 79.1 1.693 
414P0.0 4?0R7.6 
4.10 10.51 
4 2 0 ~ 2  .c 421 a n .  o 
0.140 317.5 4.5 3 . 3 9  0.R77 87.R 0.238 
- / -  95.5 0.0 190.6 0.0 O.ZU9 
9 . ~ 7 4  7?n.0.-11.4 -7.15 1.075 102.4 3.271 
0.805 173.0 2R?.7 
3.614 219.4 325.3 
0.902 117.7 -0.3 
0.997 -2.59 1.241 77.6 
0.7814 4.05 1.635 82.8 
0.788 3.283 12.0 167.0 


























0.14t 216.3 3.6 3.13 0.877 R9.5 0.244 
0.282 270.6 -11.0 -7.04 1.C78 132.7 3.775 
- I -  37.9 0.0 191.7 0.0 3.291 
0.79R 178.5 7R0.5 
0.617 221.4 325.7 
0.902 114.7 4.1 
0.992 -2.02 1.237 77.1 
0.7874 3.99 1.637 82.8 




0.149 3 1 2 . ~  I.R 3.14 0 . ~ 7 7  91.7 0.249 
0.290 720.‘ -10.7 -7.97 1 . 0 ~ 7  133.4 0.278 
0.160 307.7 -0 .8  3.15 p.874 44.7 0.256 
- I -  30.9 0.7 192.9 0.0 0.294 
0.’4@ 770.7 - 1 0 . 3  -7.01 ].OR7 103.3 3.282 
- I -  70.5 0.0 194.0 0.0 0.791 
O . I P L  302.7 -4.0 3.30 O.nR3 07.6 0.260 
0 . a p 8  270.2 -10.0 -9.91 1.992 134.5 3.2R6 
- I -  29.? 0.0 145.2 0.0 0.299 
0.793 185.0 278.1 
0.620 723.0 326.2 
0.907 115.3 8 . 6  
0.793 192.7 276.2 
0.674 724.6 376.7 
0.907 117.4 13.2 
0.991A -1.46 1.234 76.6 
0.7934 3.93 1.640 82.8 
0.704 3.764 12.3 173.1 
0.9964 -0.91 1.234 76.1 
0.8004 3.87 1.643 82.9 
0.665 3.927 15.1 175.5 
4 2 1 ~ 0 . 1  4 7 ~ b 4 . 0  
‘+.IC 1 p . 6 1  
47nq4.7 r ? i ? n . a  












0.R90 702.3 277.5 
1.678 226.4 327.2 
0.907 117.9 17.5 
1.0124 -0.33 1.238 75.7 
0.8084 3.81 1.646 82.9 




0 . 7 ~ ~  797.6 -7 .0  3.51 o.9n3 101.7 0.780 
0 2 1 9  220.1 -9.6 - 7 . n 1  1.00R 135.1 3.292 
- I -  30.7 0.0 196.6 3.0 0.303 
0.827 214.5 281.0 
0.907 117.5 21.1 
0.634 278.5 377.9 
1.0524 0.31 1.251 75.4 
O . R l 8 4  3.74 1.650 82.9 




47140.0 4 ? n ~ 7 . h  
47 O R  7. S 4 21 20 .!1 
6.30 10.80 
4 2 0  50, n 4 70a9. L 
4?0R‘1.4 * ? l ? O . n  
Q . 7 0  11.11 
0.705 294.6 -9.6 ’+.a2 0.942 lCh.5 0.309 0.573 270.5 2RR.R 
0.642 231.5 328.9 
0.902 i15 .a  2a.3 
1.1434 1.03 1.280 75.1 
0.8354 3.64 1.657 83.0 
0.523 3.520 23.5 170.1 
3.8 0.337 
13.9 0.434 
8 3 . 4  1.317 
0.394 79?.1 -11.4 4.73 i . o i h  11z.o 0.374 
0.765 270.0 -8.4 -7.116 1.124 137.6 0.315 
6P7.6 - I -  38.2 3.6 201.5 9.0 3.317 
0.990 250.3 301.5 
0.65R 736.2 330.4 
0.407 110.7 23.5 
1.3734 1.85 1.315 75.0 
0.8654 3.49 1.668 83.1 




AQRIVAL D 4 T F  = 2442132.0 
o. ipn 3 0 7 . 0  10.1 5.69 0 . ~ 0 8  83.6 0.21~)  
q.794 171.7 -14.4 -3.43 1.071 !31.n 0.257 
- I -  47.8 0.1 155.1 0 .0  0 . 2 8 4  
0.1445 155.7 303.3 
0.031 97.9 -21.3 
0.611 217.0 330.4 
1.031 -6.32 1.265 80.7 
0.76861 4.34 1.629 84.1 
0.920 2.469 34.3 144.0 
1.021 -4.89 1.259 79.8 
0.7684 4.35 1.629 84.1 
0.922 7.658 25.0 152.5 
i . n i z  -3.96 1.253 79.0 
0.7724 4.29 1.630 84.1 
0.888 2-865 19.2 158.3 
172.5 -32.8 0.254 
297.7 18.6 0.385 
120.1 90.2 1.352 
175.3 -24.6 0.253 
297-7 18.6 0.385 
120.1 84.2 1.528 
178.6 -19.2 0.258 
297.6 18.3 0.386 
120.0 81.1 1.657 
0.16~ 30s . i  6 . ~  4.50 0 . ~ 4 7  84.3 0.724 
- I -  44.7 0 . 0  1138.1 0.n 0.284 
0.258 221.0 -14.0 -3.61 1.073 131.3 0.259 
0 . 2 5 3  921.7 -14.4 -3.43 1.071 131.3 3.257 
0 . 1 6 0  313.9 5.7 7.90 O . R P 7  85.3 0.228 
-/- 40.4 9.0 193.9 0.0 3.286 
0.153 316.6 5.7 7.54 0.542 8h.4 0.237 
- I -  37.7 0.0 1R9.9 0.3 0.258 
0.14f 717.4 4.7 3.7? 0.I378 P7.R 0.737 
0.772 220.6 -13.7 - 3 . 2 5  1.091 102.2 9.265 
- I -  34.9 0.0 101.1 3.0 0.290 
0.745 2 7 0 . ~  -13.5 -3.74 i . q76  131.8 3.262 
0 . 1 ~ 5  316.1 3.9 3.27 0.874 09.0 0.247 
0.779 220.4 -12.7 -3.34 1.093 132.7 0.268 
- I -  32.4 0.0 102.7 3.0 0.293 
0.834 159.5 297.3 
0.611 215.9 330.+ 
0.931 104.0 - 1 2 . 9  
0 . P 2 4  163.6 292.4 
0.613 218.0 330.7 
0.931 107.8 -7.1 
0.814 168.1 288.1 
0.615 211.4 331.0 
0.931 110.8 -2.2 
1.004 -3.23 1.247 78.4 
0.7764 4.23 1.632 84.1 
0.846 3.094 15.3 162.9 
181.8 -15.1 0.265 
297.3 18.0 0.387 
119.9 79.2 1.771 
O.P.06 173.0 284.3 
O . h l R  221.0 ’431.4 
0.931 113.7 2.4 
0.997 -2.60 1.242 77.8 
0.7824 4.15 1.634 84.1 
0.801 3.338 13.3 166.8 
184.9 -11.7 0.272 
297.0 17.7 0.388 
119.7 77.9 1.873 
0.799 178.6 201.1 
n.971 115.7 7.0 
0.621 727.5 331.1 
0.992 -2.02 1.238 77.2 
0.78134 4.08 1.637 84.2 
0.758 3.579 13.7 170.1 
187-6 -8.8 0.280 
296.8 17.3 0.389 
119.5 77.1 1.954 
0 . l L R  312.6 2.0 3 . ! 5  O . R l 3  ‘1.7 0.748 
0.7R7 720.2 -12.‘ -3.31 ].OR7 103.2 0.277 
- I -  30.6 0.0 193.4 0.0 P . 2 Q E  
n.794 155.1 27e.7 
3.625 226.1 312.3 
0.931 116.9 11.6 
0.991A -1.47 1.235 76.7 
0.794A 4.01 1.639 84.2 
0.717 3.791 15.1 172.9 
189.8 -6.1 0.287 
296.4 17.0 0.391 




SDEEO R A OECL I 1 V 1 PSI 1 FCCFN SMA T H E T l  THET2 PERIH APHEL 1 2 V 2 P S I  2 R A OECL SPEED 
SPFFO R A OECL I 1 V 1 PSI 1 FCCEN SHA THETl THETZ PERIH APHEL I 2 V 2 PSI  2 R A OECL SPEED 
OELVC LEG KAPP4 OELK R A S  OECLS C O I S T I  C O l S T Z  R4P OECLP VP - A  E INCL LAM1 LAM2 ETA PERlC 
nEDA9T PASS 
0 v 1  DVZ 




42020.0 4 2 ~ ~ 5 . 9  
420'15.8 47172.3 
b.52 9.75 
0.159 307.5 -0 .7  3.19 0.875 94.3 0.254 0.794 192.9 277.5 0.5920 0.9964 -0.91 1.234 76.3 191.5 -3.7 0.296 
0.294 770.1 -11.9 -3.79 1.091 133.7 3.275 0.628 725.R 332.8 0.4550 O.801A 3.94 1.642 84.2 296.1 16.6 0.392 
- / -  29.5 0.0 194.5 0.0 0.298 0.931 118.0 16.2 11.421 0.678 3.932 18.2 175.3 119.0 77.0 1.987 
0.184 301.9 -2.9 3.10 O.8R4 07.6 0.263 0.801 202.5 275.2 0.5900 1.012A -0.32 1.239 
0.705 770.0 - 1 1 . 5  -3.27 1.095 134.3 1.280 0.632 227.5 333.4 0.4560 0.8094 3.87 1.645 
-/- 29.3 0.0 195.7 0.0 0.701 0.931 l lR.5 20.4 11.756 0.638 3.952 21.6 
0.777 717.4 -7.0 3.50 0.904 171.6 0.278 0.A23 714.8 281.8 0.5940 1.0526 0.31 1.252 
3.316 719.9 -11.0 -3.75 1.102 1 J 4 . 9  0.785 0.638 229.6 334.3 0.456D 0.819A 3.79 1.649 
-/- 30.5 0.0 197.7 0.0 0.304 0.931 118.0 23.R 12.322 0.593 3.804 24.4 
0.793 294.4 - 0 . 5  3.51 0.944 106.4 0.307 0.875 270.8 289.6 0.607D 1.144A 1-03 1.281 
0.332 219.9 -10.4 -3.72 1.111 105.R 3.293 3.646 232.5 315.0 0.4560 0.83641 3.67 1.655 
- I -  33.4 0.0 100.1 0.0 0.310 0.931 116.2 25.5 13.316 0.536 3.477 25.8 
75.9 192.3 -1.3 0.305 
84.3 295.7 16.3 0.394 








42989.8 4?132.9  
~ 1 . 7 5  1 0 . 1 5  
75.6 191.8 1.2 0.316 
84.3 295.3 15.9 0.397 
74.6 118.3 80.1 1.662 
75.3 189.5 3.8 0.333 
84.4 294.6 15.3 0.401 
69.7 117.8 83.6 1.327 
l l . R  0.372 1.000 250.6 302.4 0.6280 1.3734 1.84 1.335 
37.1 0.309 0.662 237.2 336.5 0.4570 0.8669 3.50 1.666 
0.0 3.318 0.931 111.1 25.2 14.675 0.456 3.304 25.2 
ARRIVAL DATE = 2442134.0 
75.3 184.7 6.6 0.361 
84.5 293.4 14.4 0.408 
61.3 116.8 91.0 0.919 
0.391 297.9 -11.4 4.21 1.017 
0.960 220.0 - 9 . 6  - 3 . 1 9  1.127 




0.846 155.7 303.9 0.6620 
0.614 217.5 335.3 0.4580 
0.960 99.3 -19.R 11.479 
0.835 159.5 297.8 0.6490 
0.613 217.3 335.3 0.4580 
0.960 104.7 -10.R 11.095 
1.031 -6.42 1.266 
0.7694 4.51 1.630 
0.924 2-518 34.6 
1.021 -4.94 1.259 
0.7684 4.52 1.629 
0.930 2.695 25.1 
O . l R l  303.6 10.7 5.76 0.898 
0.7*3 721.4 -16.4 - 3 . Q S  1.074 
- / -  46.L 0.0 19R.7 
0 . 1 6 P  305.6 7.7 4.55 c1.897 
0.252 771.4 -16.5 -3.*9 1.074 
-1 -  43.6 0 . 5  199.5 
80.8 172.8 -33.5 0.253 
85.2 293.6 20.6 0.363 
43.3 110.8 90.4 1.402 
79.9 175.5 -25.0 0,252 
85.2 293.6 20.7 0.363 




0 . 1 C O  313.R 5.9 7.04 0.R87 
0.ZE7 221.3 - 1 6 . 1  -3.07 1.075 




0 . 8 2 5  lh3.6 292.9 0.6310 
0.615 21R.3 336.1 0.4590 
0.960 109.6 -4.6 10.970 
1.012 -3.99 1.253 
0.7714 4.46 1.631 
0.899 2.890 19.6 
79.1 178.8 -19.5 0.257 
85.2 293.4 20.4 0.363 
58.0 110.7 80.7 1.698 
0.lG.S 316.4 5 . 4  3 - 5 7  0.PP2 
0.763 771.1 -15 .5  - 3 . R 1  1.079 






0.0 0.2Ql  
R ? . h  0.740 
32.5 3 . 2 0 3  
0.0 0 .294  
01.7 0 . 2 4 6  
03.0 0.267 
1.0 0 . 2 9 6  
9 4 . 3  0 . 2 5 ?  
J3.5 0.27c 
0.0 0.709 
0.815 164.1 289.5 0.6270 
0.617 719.9 336.4 0.4590 
0.960 111.7 3.5 10.937 
0.907 173.1 2 8 4 . 8  0.6170 
0.620 221.3 236.8 0.4590 
0.960 114 .1  5.2 10.961 
1.004 -3.25 1.248 
0.7764 4.38 1.633 
0.857 3.105 16.3 
78.5 182.0 -15.3 0.263 
85.2 293.2 19.9 0.364 
62.6 110-6 78.7 1.803 
0.147 317.2 4.9 7.34 0.878 
0.270 770.9 -15.0 ->.79 1.052 
-I- 34.9 9.0 191.5 
0.145 315.9 7.9 3.71 c.e75 
0.777 220.7 -14.5 -3.76 1 . 0 9 5  
-I- 32.7 0.0 147.7 
0.147 712.3 2 . 1  3.17 0.874 
0.2R5 770.6 -14.0 -2.7' ].OF9 
- I -  71.0 n.0 103 .8  
I ) . I 5 F  307.2 -0.6 3 . 1 0  O.e?h 
0 . ? " 3  770.5 - 1 3 . 5  -3.59 1.F91 
- / -  70.1 9.0 105.0 
0.997 -2.61 1.242 
0.7814 4-30 1.635 
0.813 3.330 15.0 
77.9 185.0 -11.8 0.270 
85.3 292.9 19.5 0.365 
66.5 110.4 77.4 1.894 
0.800 178.7 2~1.5 0.6070 
0.673 22?.9 337.3 0.4590 
0.960 l l h . 2  9.0 11.034 
0.992 -2.03 1.238 77.3 
0.7876 4.21 1.637 85.3 















0.745 1R5.3 279.3 0.6000 
0.676 274.5 337.7 0.4590 
0.950 117.8 14.5 11.165 
0.705 103.1 278.2 0.5940 
0.630 226.1 338.2 0.4600 
0.060 119.0 ia.0 11.377 
0.991A -1.47 1.235 76.9 
0.79341 4.13  1.640 85.4 
0.729 3.739 18.0 172.7 
0.9961 -0.91 1.235 76.4 
O.RO04 4.05 1.643 85.4 
0.690 3.856 21.1  175.0 
1.013~ -0.32 1.240 76.1 
0.808A 3.96 1.646 85.5 
















0.193 301.7 -3.8 7.73 0 . 8 ~ 5  
0.2'07 770.4 -13.0 - 3 . 6 6  1 . 3 9 R  




0.803 707.7 275.9 0.5930 
0.6'44 727.8 335.7 0.4600 




9.276 207.1 -7.0 ? . 5 n  0 . 9 0 5  1 ~ 1 . 6  0.776 
n . j i =  ? ? 0 . 3  -17.5 - 3 . 5 3  1.104 104.7 0.293 
-1- 3 1 . 2  0.0  197.7 0.0 0.306 
0.792 204.2 - 9 . 5  3.10  11.945 10k.L 0.335 
C.329 270.3 - 1 1 . 9  -3.50 1.117 1 1 5 . b  3.2RR 
-I- 34.4 0.1 100.6 J.O 0.311 
0.3~9 202.7 -11.5 4.19 1 . 0 1 ~  111.7 0.370 
0.956 270.5 -10.5 -3.5' 1 . 1 2 ~  137.7 0 . 3 3 4  
7 ~ 0 . 5  -I- '39.7 7.4 207.7 0.0 0.320 
d.825 215.1 2 8 2 . 6  0.5970 
0.9bO 118.S 26.0 12.285 
0.630 229.9 339.3 0.4600 
1.0534 0.31 1.253 75.7 
0.8186 3.87 1.650 85.5 










42040.0 470PR .? 
421118.7 471'4.1 
6.25 O.30 
47050.0 4 7 P c 0 . 1  
4 2 1 9 0 . 1  471 '4 . )  
~ . 7 n  c.51 
0.877 231.1 200.5 0.6100 
0.647 232.3~ 340.? 0.46111 
0.950 116.7 77.3 13.273 
1.1444, 1.02 1.282 75-5 
0.8344 3.73 1.655 85.6 
0.548 3-386 27.7 169.2 
1.3724 1.83 1.336 75.6 
0.8634 3.54 1.666 85.8 













1.002 251.0 103.? 0.6310 
0.662 737.4 341.7 0.4610 







AQRIV4L nATF = 7447136.0 
J . I S l  3 0 2 . 5  11.2 5.97 ? . P O 9  P t . 6  0.217 0.847 155.7 304.4 0.6630 
1 . 7 5 3  222.2 - 1 Q . 6  - 4 . 3 3  1.075 100.7 c1.753 O . b I 4  217.3 340.5 0.4610 
-I- 4 6 . 3  0.0 1'4.7 0.0 p . 2 8 ~  0.988 99.1 -17.9 11.404 
O . I f P  70Q.4 7.5 4.5,O l . f i q 3  e4.4 0.222 0.R35 159.5 29R.? 0.6500 
0.7F1 2?7.1 -1R.Q -4.40 1.374 130.6 3.243 0.613 216.9 3bO.h 0.4610 
-I- 43.5 0.3 1 ~ 9 . 0  3.0 o . 7 ~  0 . 9 5 ~  106.0 -8.2 11.045 
0.159 317.7 h.2 ?.97 0.RPR P5.3 0.226 0.825 163.7 293.3 0.6380 
0.755 ??7.2 -18.3 -4.3h 1.076 100.9 0.251 0.615 217.9 340.8 0.4610 
-I- 4 0 . 8  r ) .> i r19.7 O . O O . Z R ~  o.9RRii.o.o -1.010.943 
0.761 271.9 -17.7 -4.31 1.n79 101.2 3 . 2 5 4  0.617 219.4 341.1 0.4610 
9.147 717.1 5.1 > . a &  ~ ~ 7 1  ~ . 0  0.234 0.807 173.1 2 ~ 5 . 3  0.6180 
0.2ca 221.7 - 1 7 . 0  -4.25 ! .ne?  101.s ).?57 0 . 6 2 0  720.9 341.5 0 . 4 6 1 ~  
-I- 25.7 0 . 3  1 9 1 . ~  1.0 0.297 0 . 9 8 e  115.5 8 . 1  10.960 
0.775 221.6 -15.4 - 4 . 2 3  I.CRS i n z . 3  0.260 0.623 2 ? ? . 5  341.9 0.4610 
- I -  13.6  n.c 137.1 3.0 0.795 0 . ~ 8 8  117.5 12.7 11.041 
0.152 316.' 5.h 3.60 O.Sfl3 P6.5 0.230 O . R l h  I6R.2 2e9.0 0.62@0 
- /-  7 9 . 1  0.9 I l 0 . P  0.0 0.2Rq 0.9R8 113.0 3.3 10.S25 




























1.070 -6.51 1.266 80.9 
0.7674 4.73 1.632 86.2 
0.027 2.544 34.7 142.7 
1.021 -4.97 1.260 79.9 
0.7664 4.76 1.632 86.2 




1.012 -4.01 1.254 79.2 
0.769A 4.69 1.633 86.2 







1.004 -3.26 1 . 2 4 8  78.6 
0.7744 4.59 1.635 86.2 
0.867 3.064 17.9 162.4 
0.997 -2.62 1 . 2 4 3  78.0 
0.7794 4 . 4 9  1.637 86.3 
0.824 3.265 17.3 166.3 
0.997 -2.03 1.239 77.5 
0.7854 4.39 1.640 86.3 



















4 1 9 8 - . ' 1  4 7 0 9 3 . S  
42593.5 4 2 1 ' 6 . 0  
4.07 p.57 
41700.0 4 2 0 P 4 . 1  
4.04 P.61 
47084.7 L' i?h .n  
162 
1973 
E A R T I I - V  ENUS-MFRCJRY 
n v m T  p e s s  
OVI r v 2  
P A S S  b l P ? I V F  
4zonc.n 4 2 0 0 4 . 1  




4.79 P . h 9  
4702n.o 4 ? 0 ~ / : . 4  
420R4.4 4 2 1 9 A . P  
4.50 9.74 
4 2 0 3 n . o  4?m7. -  
47087.3 47l?'r.O 
5.11 0 . 4 1  
42040.0 420~0.5 
4 2 0 4 8 . 5  4?1'6.0 
6.23 0 . 0 2  
42050.0 47PC0.4 
47070.4 471 '6 .7  
9 . 1 6  0.15 
S P F E 7  2 A lECL  I 1 V 1 PSI 1 ErCEh S M A  T H F T l  THETZ PERIH APHFL I 2 V 2 PSI 2 R A OECL SPEED 
SPFT'I P A 3ECL I 1 V 1 P C I  I FCCfN SM4 T W F T I  THE17 PERIH APHFL I 2 V 2 PSI 2 R A OECL SPEED 
O'LV': LEG K A P P A  O F L K  a 4 2  O E C L S  COlSTl CDIST2 94P OECLP VP - A  E INCL L4Ml LAM2 ETA PERIC 
0.144 317.1 7.3 3.19 0.O75 91.7 3.744 0.796 195.4 771 .1 )  0.6070 0.9916 -1.47 1.236 77.0 190.2 -6.3 0.283 
0.2R2 1'1.4 -15.5 -4."1 I.0RQ 102.7 3.263 0.676 i24.1 342.4 0.4630 0.7914 4.29 1.642 86.4 288.0 20.2 0.355 
-I- 7> .1  0.0 194.7 0.0 n.707 0."85 117.1 17.2 11.179 0.741 3.620 20.9 172.5 100.5 75.8 1.942 
C.159 7,1t.$ -0.5 a.>n 7.P77 94.3 9 . 7 5 1  0.796 103.2 77S.Y 0.5970 0.9964 -0.91 1.236 
0.2cIO 721.3 -15.> -4.11. 1.043 133.2 3.767 0.679 725.7 242.8 0.4610 0.7984 4.19 1.645 
-I- 21.2 0.0 1O5.5 0 . C  0.300 0.Q5P 170.7 21.5 11.396 0.703 3.714 23.e 
76.6 191.8 -3.8 0.290 
86.4 287.6 19.7 0.357 
74.8 100.2 76.3 1.907 
O.ls7 701.4 -3.5 3.31 0.P96 9 7 . 6  0.260 0.R04 207.7 279.6 0.5950 1.0134 -0.32 1.241 
0.709 2 2 1 . 1  -14.7 -4.37 !.On7 133.7 3.271 0.633 277.4 343.? 0.4620 O.PO54 4.10 1.648 
-I- 31.3 0.11 196.7 0.0 9.333 O.QRR 170.6 25.2 11.740 0.663 3.702 26.7 
76.2 192.6 -1-3 0.299 
86.5 287.3 19.1 0.359 
75.7 99.9 77.5 1.793 
0.225 7q6.9 -7.0 3.50 ?.GO6 101.6 0.274 0.826 215.4 283.4 0.6000 1.0534 0.31 1.254 
1.309 221.2 -14.0 - 4 . l Z  1.103 1 3 4 . 4  0.276 O . 5 7 R  279.5 343.9 0.4620 0.8156, 3.98 1.651 
-I- 37.7 0.0 lQE.2 0.0 0.307 0.95R 119.9 27.9 12.305 0.619 3.553 28.8 
75.9 192.0 1.2 0.309 
86.5 286.9 18.5 0.361 
73.7 99.6 79.6 1.580 
0.701 294.0 -9.5 3.79 0.946 106 . i  3.303 0.879 731.5 791.4 0.6120 1.1454 1.02 1.282 75.7 189.6 3.9 0.325 
0.375 721 .7  -13.7 -3.'7h 1.111 135.7 0.285 0.646 232.3 344.7 0.4620 0.8704 3.83 1.657 86.6 286.3 17.6 0.365 
-I- 35.3 0.0 "90.2 0.0 0.313 0.95P 117.9 28.R 13.286 0.561 3.257 29.3 168.7 99.0 83.2 1.267 
0.337 2 q 7 . h  -11.5 4.17 1.01R 111.6 0.36R 1.003 251.3 304.1 0.6340 1.3724 1.81 1.336 75-8 184.6 6.7 0.351 
0.?'l 271.4 -12.0 -3.4.1 1.176 1 3 t . 7  0.790 0.660 736.9 346.2 0.4630 0.5586 3.60 1.667 86.8 285.2 15.3 0.373 
~ 4 . 4  - I -  01.1. 4.5 2 0 2 . 3  0.0 0 . 3 2 2  0 . 9 ~ ~  1 1 1 . 5  27.6 14.472 0.480 3.186 27.7 160.2 98.1 91.3 0.888 
49RIV4L 04Tt: = 2442138.0 
0.1P1 303.3 11.6 5.36 0.399 C3.7 3.217 
-I- 46.7 0.7 199.5 5.0 0.2R7 
0.2~:  2 7 3 . ~  - 2 1 . 1  -4.~4 1.073 130.4  ' 3 .748  
0.547 1'5.7 304.8  0.6640 1.030 -6.59 1.266 81.0 173.2 -34.6 0.252 
0.613 716.3 344.R 0.4610 0.7644 5.04 1.637 87.0 284.8 24.4 0.347 
1.017 190.7 -15.4 11.380 0.929 7.550 34.8 142.1 92.3 88.7 1.440 
4 1 0 ~ 0 . 0  4 7 0 ~ 7 . 9  





41060.0 4 7 n ~ > . 2  
47082.7 4217e.0 
4.21 P.41 
0.836 159.5 295.5 0.6500 
O.612 215.9 344.7 0.4610 
1.017 107.8 -5.1 11.067 
0.926 163.7 293.6 0.6390 
0.613 216.8 344.9 0.4610 
1.017 111.4 1.3 10.992 
0.816 16'3.2 2R9.4 0.6290 
O.AI6 213.2 345.2 0.4610 
1.017 1 1 4 . R  6.4 10.9R8 
1.021 -5.00 1.260 
0.763A 5.08 1.636 
0.943 2.669 26.0 
1.012 -4.03 1.254 
0.7664 4.99 1.637 
0.915 2.811 21.9 
1.004 -3.27 1.248 
0.7704 4.87 1.639 
0.876 2.976 20.1 
80.0 175.8 -25.6 0.251 
87.0 284.9 24.7 0.347 
51.4 92.3 , 81.4 1.574 
79.3 179.1 -19.9 0.254 
87.0 284.7 24.2 0.347 
57.4 92.2 78.2 1.657 
Q. i t .4  309.4 7.7 4.54 0 . ~ 9 3  84.4  n.2zz 
0.251 773.9 -71.4 -4.97 1.072 133.2 3.247 
-I- 44.0 0.0 l P 9 . 2  0.1) 0.286 
0.150 313.6 6.4 4.30  C.PPR 95.4 0 . 2 7 6  
0.754 273.7 -7 '3 .5 -4.42 1 . 0 7 4  100.5 0.249 
-I- 41.7 c.q 100.0 0.0 0.758 
41970.0 4?007.Q 
420R2.9 47139 . '1  
4.1' P.44 
0.157 316.7 5.e 3.41 O.RQ3 R5.6 0.779 
0 . 2 ~ 0  2>3.4 - 2 n . i  -4.~4 1 . 0 7 7  1 3 1 . 3  3.751 
- I -  a q . 2  0.0 191 . I  0.0 0.200 
78.6 182.3 -15-6 0.260 
87.0 284.5 23 -6  0.348 
62.2 92.0 76.4 1.730 
4 1 w o . n  4 7 n a a . 7  
47047.7 42195.0 
4.07 Q . 4 h  




4 2 0 P K . 7  4 7 1 ' 9 . 3  
4.06 R.57 
47010.0 4 7 O Q S . O  
42045.1 4 7 1 ' 8 . C  
4 . 1 0  a.57 
42019.0 42086.7 





0.146 317.0 5.3 3 .35  0 . 5 7 9  (17.9 r ) .7a3  
0.766 Z27.2 - 1 0 . 3  -4.77 1.ORO 101.4 3.254 


































0.143 315.5 4.3 7.75 0.R77 R9.7 0.238 
0.272 223.P -1R.5 -4.70 1.0P3 131.9 3.258 
- I -  3 5 . 1  0.0 193.5 0.0 0.796 
0.166 311.9 ?.4 3 . 1 7  0.R76 91.Q 0.243 
0.7Q0 277.q -17.3 - 4 . 6 3  1.087 10?.4 3 . 7 6 1  
- I -  73.7 0.7 1 0 4 . 7  0.0 0 . 7 0 ~  
O . R O 1  175.9 2R2.6 0.6110 0.997 -2.03 1.239 77.6 188.1 -9.0 0.273 
0.671 721.4 346.0 0.4610 0.7814 4.62 1.643 87-1 284.1 22.2 0.350 
1.017 119.2 15.4 11.117 0.743 3.314 21.4 169.5 91.6 74.9 1.834 
0.797 185.5 ZR0.4 0.6030 0.99111 -1.47 1.236 77.1 190.3 -6.3 0.280 
0.674 223.0 346.4 0.4610 0.7874 4.50 1.646 87.2 283.8 21.b 0.351 
1.017 1 2 0 . ~  19.7 11.258 0.753 3.448 23.7 172.3 91.4 r4.9 1.844 
0.157 3CO.7 -0.4 > . ? I  0.878 94.4 0.249 
0 . 7 d R  272.7 -17.1 -4.57 1.090 132.3 3.264 
-I-  33.0 0 . 0  115.9 0.0 0.301 
0.791 193.4 279.4 0.5990 0.qO6A -0.91 1.237 76.7 192.0 -3.8 0.288 
3.627 274.6 346.4 0.4610 0.7934 4.39 1.648 87.3 283.5 21.0 0.352 
1.017 121.8 23.7 11.476 0.715 3.524 26.3 174.5 91.1 75.5 1.805 
n . i n !  301.7 -3.7 3.31 n.uP7 97.6 0.758 
- I -  33.1 0.0 197.7 0.0 0.304 
0.7% 222.7 -16.4 -4.51 1.095 103.4 O . 2 4 R  
0.724 296.6 - h . Q  3.40 0.908 101.5 0 . 2 7 2  
0.3C5 222.6 -15.7 -4.44 1.100 135.0 0.274 
- I -  34.5 0.0 1 9 ~ . 7  0 .3  0 . 3 0 ~  
O . R O 5  2 0 3 . 1  2 8 0 . 3  0.5980 1.0136 -0.32 1.242 76.4 192.7 -1.3 0.296 
0.631 226.3 3 4 7 . 3  0.4620 0.500A 4.28 1.651 87.3 283.2 20.3 0.354 
1.017 122.1 27.1 11-819 0.676 3.506 28.9 175.3 90.8 76.7 1.695 
0.828 715.6 284.2 0.6030 1.0534 0.31 1.255 76.1 192.1 1.2 0.304 
3.636 228.4 347.5 0.4620 0.4lOA 4.14 1.655 87.4 282.9 19.5 0.357 
1.017 121.3 29.$ 12.381 0.632 3.369 30.5 173.3 90.5 79.0 1.498 
42040.0 470R9.1 
4205P.4  421'R.O 
6.20 P.90 
0.249 293.8 -9.5 3.78 O.aL7 106.2 0.301 
0.321 222.6 -14.7 -4.35 1.105 104.9 0.282 
- I -  37.6 Q.0 200.7 0.0 0.314 
0.880 721.R 792.2 0.6150 1.1454 1.01 1.283 76.0 189.6 3 - 9  0.321 
0.643 231.2 349.5 0.4620 0.8244 3.96 1.660 87-5 282.3 18-5 0.341 
1.017 119.1 30.0 13.353 0.575 3.103 30.6 168.3 90.0 62.7 1-209 




0.1P2 303.7 11.9 6.00 0.999 83.7 0.216 O.R47 155.7 305.0 0.6640 
0.252 2Z5.0 -74.1 -5.61 1.059 130.3 3.247 0.609 214.5 345.4 0.4590 
- I -  46.5 0.0 1 ~ 9 . 8  0.0 0.287 1.044 101.4 -12.0 11 .410  
1.030 -6.63 1.266 81.0 173.3 -34.9 
0.760b 5.46 1.643 87.7 281.0 26.4 
0.930 2.533 34.9 141.8 83.7 86.5 
0 ~ 2 5 2  
0.352 
1 A 2 6  
41950.0 42001 .R 






420R3.1  47140.0 
4.13 4.56 
41980.0 4 2 0 ~ 3 . ~  




0.168 309.3 7.8 4-55 0.993 P4.4 0.227 0.836 154.5 295.6 0.6510 
0.750 276.1 -24.5 -5.55 1.OhR 97.9 0.746 0 . h 3 9  213.9 345.3 0.459a 
-I- 45.2 0.0 180.3 0.0 0.286 1.044 110.4 -1.4 11.178 
1.021 -5.01 1.260 80.0 
0.7584 5.53 1.642 87.7 
0.945 2.603 27.4 151.3 
1.012 -4.04 1.254 79.3 
0.761A 5.41 1.643 87.7 
0.919 2.712 24.2 157.3 
1.003 -3.28 1.249 78.7 
0.7654 5.25 1.645 87.8 
O.R82 2.847 22.9 162.0 
0.997 -2.63 1.244 78.1 
0.7704 5.09 1.647 87.8 













0.159 313.6 6.5 4.02 O.RF8 R5.4 0.225 0.826 163.7 293.8 0.6400 
0.254 225.4 -23.8 -5.59 1.070 103.1 3.248 0.610 214.9 348.5 0.4590 




0.151 316.1 6.0 3 - 6 4  0 . R R 4  86.6 0.229 0.817 165.2 289.7 0.6300 
0.259 225.5 -22.8 -5.47 1.072 100.5 0.250 0.612 216.4 348.8 0.4590 




0.146 316.P 5.4 3.40 0.580 R5.0 0.233 0 . 5 0 8  173.2 286.1 0.620[) 
0.365 725.7 -21 .4  -5.36 1.076 101.0 3.253 0.615 718.1 349.1 0.4590 







0.143 315.4 4.4 3.76 0.877 89.7 0.237 0.802 17R.9 283.1 0.6120 0.992 -2.04 1.240 77.6 188.2 -9.1 0.272 
0.272 225.0 -20.9 -5.26 1.079 131.5 3.256 3.617 219.7 349.5 0.4590 0.776A 4.94 1.649 87.9 280.4 23.7 0.353 
4.03 E . 5 "  -I- 37.3 0.0 197.9 0.0 0.296 1 -044  121.4 1R.1 11.270 0.802 3.129 24.4 169.3 83.1 73.4 1.708 
163 
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0.278 



















































0 .391  
1.209 
0.255 











0.145 311.7 2.5 
0.775 774.9  -20.3 
- / -  3 5 . 9  
0.798 185.6 289.7 C.6050 
0.620 721.3 349.9 6.45917 
1 . 0 4 4  127.0 22.3 11.4C8 
0 . 9 C 1 4  -1.47 1.237 77.2 
0.78lA 4.79 1.651 87.9 
0.764 3.241 26.4 172 .1  
0.9964 -0.91 1 . 2 3 7  
0.7872 4.65 1 .654  








R R .  1 
72.9 
0 . I C b  ' 0 6 . 4  -0 .3 
- I -  35.3 
0 . 7 ~ 5  ??4.6 -19.7 
3.Z? U.979 94 .4  0.248 
-5.19 i . v s  132.5  3.25? 
0.n 196.4  9.0 0 . 3 0 7  
0.799 103.5 291.0 0.6010 
0 . 6 7 3  2??.7 351 .3  0 .4600 
1.044 123.8 75.7 11.622 
0.lFC 700.0 -3 .7  
0.2C1 224.5 - 1 9 . 4  
-/- 1 5 . 5  
0 .773  2Ot.4 -6 .9  
n .Pc7  724.4 -17.5 
-/- 16.5  
7.31 O.RPY 97.6 0.256 
0.7 197.15 0.0 0.106 
7 . 4 9  0.909 101.5 0 .270  
-4.01 1.095 1 3 3 . 7  0.277 
-5.nn 1.090 ir17.0 0.267 
0.3 139.2 3.0 0.710 
0 . 8 0 7  207 .3  781.3 0.6000 
0 .627  ?24.5 350.7 0.4600 
1 .044  123.9 2H.7 11.960 
0.829 215.9 284.3 0.605n 
1 .044  173 .0  30.5 17.513 
0 . 6 7 1  225.7 751.2 0.460D 
1.3131 -0.37 1.742 
0.7044 4.51 1.657 
0 .689  3.283 30.R 
1.0544 0.31 1 .256  
0.8034 4.35 1 . 6 6 0  
0.646 3.164 32.0 
4201n.0  4 7 0 ~ 7 . 9  
470R7.Q 4214C.O 
5.00 9.77 
42'140.0 L79 '1q .7  O . Z P 8  7 7 3 . 6  - 9 . 5  3 .77  3.94R 1C6.l 0 .249  O.8n2 232.2 293 .1  0.6180 
4 2 0 5 9 . 7  47140.0  0.717 224.4 -16 .3  -/+.77 1 .103  134 .5  0 .279  0 .638  227.5 359.9 0.46OD 
G . 1 9  8.09 -I- 39.9  9.Q 201.7 0.11 0.916 1 .044  12Q.6 30.3 13 .475  
A R P I V A L  D A T E  = ?f+42142.0 
1.1464 1.01 1.284 76.2 
O.fl164 4.14 1 .665  88.3 
0.589 2.933 31 .7  167 .8  
0.161 7 r 7 . 3  11.5 5.93 0 . ~ 9 9  ~ 3 . 7  3.217 
- I -  47.5  0.0 i a 9 . 5  7.c 0.287 
0.752 2 ? 8 . Q  -78.3 - r j . '+J  I . O b ?  i 9 . 3  0.246 
0 . 9 4 7  154.7  104 .7  O.hh30 
0.604 211.6 751.4 0.45hO 
1.071 107.3  -6.9 11.525 
1.030 -6.57 1 .266  81.0 
0.7534 6.12 1.651 Rrl.3 




0.16~ 305.4 7.> 4.67 0 . ~ 0 3  84.4  0.222 
-1- 4 7 . 3  0.0 1 w . o  0.0 3 . 7 8 6  
0.251 ? ? 9 . l  -7P .5  -6.55 1 .062  37 .1  1 . 2 4 5  
0 . 8 9 5  157.5  2 ~ 1 . 3  0.6500 
9 .h74  211.7 151.3 0.4560 
1 . 0 7 1  114.0 3.4 11 .433  
1 .021  -4.98 1 .260  80.0 
0.752\  6.21 1 .650  88.3 
0.940 2.495 29.9 1 5 1 . 6  
175 .7  -25.4 
277.9 29.3 
76 .3  75.0 
0.169 317.6 5 . 4  4 . P l  0 . P P 8  P5.4 0 .726  
0.254 ? 7 9 . 7  -77 .5  -6.41 1.064 97.5 0 .247  
- I -  45.8 0.0 190.0 0.0 0 . 2 ~ e  
0 .826  167 .7  293.7 0 .6390 
0.605 712.2 351 .4  0 .4560 
1.071 117.5 9.7 11 .416  
1.012 -4.03 1.754 79.3 
0.7554 6 .03  1.651 88.3 




O . l L 1  > I b . l  6.0 3.54 0.A84 8 6 . 6  0.229 
0 .750  1 7 1 . 7  -7h .7  - 6 . 7 5  1.056 1 3 7 . 3  0 .250  
- I -  4 7 . 9  C.0 111.4 0.1 0.791 
0 .145  316.R 5.5 3 .49  0.RPO 59.0 Q . 1 3 2  
-/- 4 1 . 9  0.0 102.P 0.0 0.204 
n.?cc. 777.n - 2 4 . 1  - 6 . 1 9  1.07n 100.5 3.25" 
0 .817  169.2 289 .7  0 .4900 
P.677 213.9 -51 .9  0.4560 
1 .071  170.1 13.2 11 .419  
0 .809  173 .3  285.7 0.6210 
n.610 215.6 752.2 r . 4 5 6 ~  
1.071 122.2 17 .1  11.451 
1 .003  -3.28 1 .249  78.7 
0.759A 5.80 1 .653  88.4 
0.883 2.680 26.5 1 6 2 . 0  
0.997 -2 .63  1 .244  78.2 
0.7644 5.58 1 . 6 5 5  88.4 
'2 .R46 2.800 26.6 165 .9  






0 .142  715.3 4.5 3 .77  0 .879  F9.7 7 .236  
1.77fl 7?7 .5  -73.7 -5.53 1 . 0 7 3  1 3 1 . 0  0.256 
- / -  40.1 9.'I 1O4.1 0 . 3  0.297 
0.802 179.0  7R3.3 0 .6130 
0.613 717.3 357.6 0.456Ll 
1.071 174 .0  70.5 11.523 
0.992 -2.04 1 .240  77.7 188.3 -9.2 
0.7694 5.38 1 . 6 5 7  8 8 - 5  277.5 25.2 
0.809 2.914 27.6 169.2 75.4 71.5 
0.14s 311.5 2 . 5  2 . 2 1  0 .977  01.8 0.241 
- I -  39.a  0.0 115.5  0.0 0.300 
0 .277  -17.7 - ? 7 . 5  -5 .50  1 .076  1 0 1 . 5  0.759 
0.156 '16.2 -0 .2  3.?? q . a R 0  94.b  C.746 
0 .783  777.0 - 7 l . h  -5.5" 1.090 137.3 3.262 
- I -  38.z  0.0 194.7 3.n 0.303 
0.791 720.9 -70 .7  -5.55 1.093  IO?.^ c . 2 6 ~ .  
O.IP0 P711.7 -3 .6  l.31 0.890 97.6  C . 2 5 5  
-/- 38.3  0.0 !98.1 0.0 0.307 
9.222 ?96.2 - A . q  3.49  0.910 101 .5  0.269 
O.'OO ?26.7  -19.6 -5 .44  l .08q 13S.2 3 .271  
- I -  39.7  0.0 IOq.6 0.0 0.311 
O.iP7 293.4 -0.5 3.76 0.950 1 0 h . l  3.297 
0 .313  216.6 -19.7 -5.25 1 . 0 9 6  104 .1  0.27R 
- I -  42.6 0.n 7 n 1 . 7  0.0 0.117 
0 .799  1P5.7 2R1.3 0 .6070 
1 .071  125 .3  74 .3  11.647 
n.615 219.0 352.7 0.4560 
0.9914 -1.47 1 . 2 3 7  77.3 
0.7754 5.19 1 .659  88.5 
0 .773  3.008 29.2 172.0 
190.6 -6.4 
277.3 5 2 24.3 72 0 
0.799 1 Q 3 . 6  7'10.5 0.6020 
0 . 6 1 ~  270.6 353 .3  0.45611 
1.071 1 2 4 . 1  27.4 11.850 
0.671 222.4 153 .7  0.45613 
0.808 201.5 281.6 0.6020 
1 . 0 7 1  176.1 30.1 12 .114  
0 . 8 3 1  216.2 285.7 0.6080 
3 . 6 7 6  274.4 354.2 n .4560 
1 .071  125 .0  31.7 1 2 - 7 1 5  
0.9064 -0.91 1 . 2 3 8  76.9 
0.7804 5.01 1 .662  8R.6 
0.778 3.059 31.1 174 .1  
1.0144 -0.32 1 . 2 4 3  76.7 
0.7874 4.93 1 .664  88.7 
0.701 3.046 32.7 174 .7  
1.0544 0.30 1 . 2 5 7  76.4 
0.659 7.947 33.4 1 7 2 . 6  
1.1464 1.00 1 .285  76.4 
O.fl084 4.39 1.677 88.9 
0.603 2.753 32.7 167 .3  










0.854 232.5 793.9 0 .6210 
0.632 277.2 354.9 0.4560 




ARRIVAL D A T E  = 7447144.0 
4192o.n  42075.1 
4 .61  1n .m 
42neo.4  +?144.7  
42075.1 4 7 1 4 4 . 0  
41940.0 r7OP0.4  
4.47 9. (6  
41950.0  42090.6  
42080.6  42144.0 
(+.33 0.64 
0.100 300.2 4.4 5 .09  0.R96 
O.?C,o > > 9 . 7  -46 .2-10 .79  1 .043  
420.4 - / -  5 0 . 4  5.6 1 7 8 . 4  




07 .7  0.244 
0.0 3.282 
84.-  0.226 
37.9 0 .244  
0.0 0 .283  
0.847 152.1 2O9.7 0 .6500 
0 .589  196.6 353 .2  0.4510 
1.098 117.9 14.9 12 .825  
1 .044  -6.33 1.266 79.7 
0.7284 10.64 1 .653  88.7 




O.!R0 304.7 0.0 5.42 0.897 
0.255 233.8 -35 .?  -R.10 1.052 
- I -  59.4 0.0 187.0  
0 . 8 4 4  155.7  302 .?  0.6580 
0.59h 235.8 353.9 0.4510 
1.098 114.9 3.6 17.022 
1.031 -6.14 1.265 80.5 
0.7424 7.61 1 .659  88 .8  




0 . 1 6 9  3 0 5 . Q  h.3 4.41 0.891 
0 .755  7-3.6 -34 .7  - R . ? l  1.053 
- I -  51.4 0.0 187.4 
0 . 8 3 4  159.5 296.6 0.6460 
1 .098  119 .7  10.8 12.091 
0 .597  205.2 354 .5  0.4510 
1.072 -4 .83  1.259 79.6 
0.7424 7.51 1 .659  88.8 




0.160 313.8 5.9 3.92 O.RR7 
0 .257  237.7 -32 .7  -7.66 1.055 
- / -  49.5  0.0 159.1 
85.3 0.228 
98.5 0 .247  
0.0 0.286 
0 . 8 2 4  163.6 292 .7  0 .6370 
0 .599  233.2 354.2 0.4510 
1.098 122.1 14 .4  12.008 
1.012 -3.98 1.253 79.1 
0-7464 7.09 1.661 88.9 




41970.0  47187.8  
420R7.R 42144.0 
4 . 1 7  9.46 
419P0.0  470Pa .8  
42083.P 47144.0  
4.07 0.41 
41940.0 429R4.R 
420R4.R 42144.0  
4.01 0.38 
n.157 316.3 5 .7  3.51 0.8P3 
0.261 731.9 -30 .7  - 7 . 3 2  1.058 
- I -  4 7 . 7  0.0 190.9 
R4.5 0 .230  
39.1 0.250 
0.0 0 .290  
0.816 16R.2 289.2 0.6280 
0.601 210.3 354 .6  0.4510 
1.098 174 .1  17.5 11 .934  
1.004 -3.26 1.248 78.6 
0.7514 6.68 1 .663  88.9 




0 . 1 4 6  316.0 5 .4  3.39 O.PR0 
0.7C5 731.3 - 7 8 . 9  -7.04 1.062 
- / -  4 5 . 7  0.0 142.6 
88.0 0.233 
79 .7  0.253 
0.0 0.293 
0.808 173 .2  286.0 0.6200 
0 .634  212 .3  354.9 0 .4510 
1 . 0 9 8  125.R 20.6 11.910 
0.997 -2.63 1.244 78.1 
0.7564 6.33 1 .665  89.0 




0.147 315.3 4.5 3 . 2 7  0 .878  
0.770 230.8 -77.3 -6.80 1 .065  
-/- 43.1  0.0 194 .1  
R9.7 0.236 0 .802  179 .0  283 .3  0.4130 
1 5 0 . 3  3.256 0 .606  214.2 355.2 0.4510 
0.0 0 . 2 9 7  1.09R 127.3 23.6 1 1 . 9 3 7  
0.992 -2.04 1.240 77.7 0 .271  
0.7614 6.02 1.667 89.0 0.381 






S P F E O  R A OECL 1 1 V 1 P S I  1 ECCEN SUA T H E T l  THE12 P E R I H  
SPFFD K A 'IECL I 1 V 1 P S I  1 ECCEN SMA THETl THET2 PERIH 
O E L V C  LEG K A P P A  OELK R A S  OECLS COISTI c o r s r z  R A P  OECLP VP 
APHFL I 2 V 2 P S I  2 R A OECL SPEEO 
APHEL I 2 V 2 P S I  2 R A OECL SPEEO 
- A  E lNCL LAM1 , L A M E  E T A  PERZC 
O E P A K T  P A S S  
P A S S  A P Q I V F  
n v i  nv7  









4207'0.0 4 7 n ~ u . 4  
4 2 O Q 9 . 4  42144.0 




0.144 311.5 2 . 1  3.71 0.817 91.8 0.240 0.799 1R5.7 281.5 0.6070 
3.276 230.3 - 2 5 . 9  -6.59 1.068 110.9 3.259 0.639 216.0 355.6 0.4510 
- I -  42.5 0.0 195.6 0.0 0.300 1.098 128.3 26.5 12.022 
0.9914 -1.47 1.238 77.3 190.7 -6.4 0.276 
0.7674 5.75 1.669 R9.1 275.4 26.1 0.381 
0.777 2.759 32.3 171.9 68.5 69 -8  1.366 
0.9974 -0.90 1.238 77.0 192.3 -3.9 0.282 
0.7724 5.52 1.672 R9.2 275.3 24.9 0.381 
0.745 2.805 33.6 173.9 68.2 71.0 1.344 
0.155 306.1 -0.7 3.73 O.8R1 94.4 0.246 0.800 193.7 2R0.9 0.6040 
0.287 230.0 -24.6 -6.41 1.012 101.4 0.262 0.612 217.1 355.9 0.4510 
- I -  41.R 0.0 197.0 0.0 0.304 1.09R 128.9 29.3 12.196 
0.170 300.5 -3.6 3.32 0.890 97.6 0.253 0.809 713.1 2'17.1 0.6040 
O . 2 P 9  710.7 -?3.3 -6.?4 1.075 132.3 3.266 0.615 215.5 356.3 0.4510 
-I- 41.8 0.0 198.4 0.0 0.308 1.098 128.1 31.5 12.494 
0.271 296.C -6.4 3.49 0.911 101.4 0.767 0.832 215.4 7R6.3 0.6100 
0.297 2aa.5 -22.0 -h.06 1.080 102.7 0.770 0.619 221.6 356.3 0.4510 
- I -  43.1 0.0 200.0 0.0 0.317 1.098 121.3 37.7 13.008 
o.zP6 2 9 3 . 2  -0.5 3.75 0.951 106.0 0.796 0.895 232.8 294.7 0.6230 
0.310 219.3 -20.3 -5.94 1.OR7 103.6 0.277 0.625 774.5 357.5 0.4510 
3R6.7 - I -  4 5 . 8  2 .4  202.2 0.0 0.319 1.098 177.0 32.6 13.612 
ARRIVAL D A T E  = 2442146.0 
1.0144 -0.32 1.244 76.8 193.0 -1.3 0.289 
0.7184 5.28 1.674 89.2 275.2 23.8 0.382 
0.710 2.801 34.6 174.4 67 -9  72.8 1.279 
1.0544 0.30 1.257 76.6 192.4 1.3 0.297 
0.7861 5.03 1.677 89.3 275.1 22.6 0.383 
0.670 2.725 34.9 112.2 67.6 75.5 1.157 
1.147A 1.00 1.286 76.6 189.7 4.0 0.310 
0.7984 4.72 1.682 89.5 274.9 21 -0  0.386 
0.617 2.703 33.8 166.9 67.1 80.9 0.967 
0.220 z0c .s  15.7 5.54 0.905 81.9 0.222 
577.2 -1- 4 9 . ~  2.4 181.8 0.0 0.775 
0.795 742.7 -48.0-17.'1 1.039 95.3 3.241 
0.862 148.6 309.2 0.6700 
0.587 1O7.1 356.2 0.4450 
1.124 11?.2 1 . 1  13.307 
6192o.n 4 ~ 7 1 . 7  
5 . 0 2  i i . ~ r  
47071.2 47146.0 
41910.0 420C0.8 
+7040. P 47146.0 




1.053 -9.94 1.274 81.4 165.1 -47.6 0.295 
0 .129A 11.71 1.669 89.3 272.3 46.7 0.465 
0.682 2.539 54.7 130.2 68.0 68.6 0.937 
1.041 -8.60 1.271 81.6 170.1 -43.7 0.272, 
0.7384 8.97 1.673 89.3 273.7 37.8 0.425 
0.800 2.388 47.4 133.6 65.4 75 -9  1.110 
0.207 296.7 15.5 7.63 0.003 8 2 . 9  0.216 
0.272 218.3 - 3 9 . 9  -9.10 1.0'.5 97.2 0.247 
- / -  44.5 0.0 187.h 0.0 1.28' 
1.R56 157.0 308.3 0.6710 
0.591 203.3 '56.1 0.4450 
1.174 111.7 -3.3 17.663 
0.1'.' 317.C 4.3 7 . 4 4  O . R R 0  R6.3 0.2'7 
0.771 737.8 -39.0 - 0 . 4 5  1.046 97.5 7.248 
522.8 - / -  55.2 3 . R  188.3 0.0 0.285 
0.512 167.9 286.4 0.6200 
0.592 204.1 156.8 0.4450 
1.124 129.2 25.2 12.859 
1.004 -3.18 1.246 78.0 181.1 -14.4 0.271 
0.7394 8.70 1.674 89.4 273.8 36.9 0.422 
0.805 2.304 40.0 163.9 65.2 62 -3  0 -932  
0.997 -2.60 1.242 17.8 184.9 -11.7 0.271 
0.1464 7.73 1.677 89.4 274.1 33.2 0.412 
0.807 2.301 37.3 166.7 64.2 63 -4  1.044 
0.141 117.3 4.9 3.33 0 . R l R  87.9 0.236 
0.771 236.1 - 3 5 . 1  -8 .51  1.051 98.5 0.252 
23.2 - I -  51.1 0.2 i o i . ?  0.0 o . z q 1  
0.~06 173.1 284.6 0.6160 
0.596 207.5 357.2 0.4450 
1.124 131.0 25.2 12.852 
0.143 315.6 4.7 3.74 0.R77 5 9 . 6  0.73P 
0 . 7 1 4  235.0  -37.3 -Il.'ln 1.055 3 9 . 2  1.756 
- I -  4 q . 7  0 . 0  193.5 0.0 7.295 
0.145 311.5 7.6 3 . 2 0  0 . ~ 1 7  91.9 7.241 
n.277 7 3 4 . 7  -90.2 -7.71 1.058 100.3 0.250 
-I- 47.4 0.q 105.3 0.0 0.300 
c . 1 ~ 5  236.1 -0.2 3 . 7 ~  0 . ~ 8 1  $4.4 c . 7 4 ~  
- I -  4 6 . 4  0.0 106.9 0.0 0.334 
n.?Re 2'3.3 -26.9 -7.13 1.066 101.7 0.266 
-I- 4h.2 0.0 194.5 0.0 0.308 
0 . 2 P Z  233.7 -2'3.4 -7.40 1.057 130.7 3.753 
C.170 300.4 - 3 . 6  ? . 7 7  0.891 9 1 . 6  3.253 
0.221 295.9 - 6 . O  3.4" 0.012 101.4 0.266 
1.295 2 3 2 . 8  -?5.0 -6."~ 1.070 172.3 3.271 
144.6 - / -  41.1 O.? 200.3 0.0 0.313 
0.801 119.9 7P2.6 0.6100 
fl.598 210.0 357.6 0.4450 
1.124 131.7 21.0 12.692 
0.992 -2.03 1.239 77.5 188.1 -9.0 0.274 
0.152A 7.12 1.679 89.5 274.2 30.7 0.407 
0.791 2.403 36.3 169.5 63.5 65.1 1.110 
0.19R 185.6 281.1 0.6060 
0.601 212.1 351.9 0.4450 
1.124 132.3 29.2 12.662 
0.800 193.7 280.7 0.6030 
0.604 214.1 359.3 0.4450 
1.124 137.5 31.3 12.753 
0.809 737.7 282.3 0.6040 
0.607 216.1 355.7 0.4450 
1.124 131.0 33.0 12.986 
0.833 7115.6 256.7 0.6110 
0.611 218.3 159.1 0.4450 
1.124 129.7 33.3 13.325 
0.9911 -1.47 1.237 77.3 190.6 -6.4 0.278 
0.7576, 6.66 1.682 89.6 274.2 28.9 0.404 
0.169 2.487 36.3 172.0 63.0 66.6 1.143 
0.906A -0.90 1.238 77.0 192.3 -3.9 0.282 
0.7634 6.29 1.684 89.6 274.3 27.3 3.403 
0.74' 2.539 36.7 174.0 62.6 68.4 1.143 
1.0144 -0.32 1.244 16.8 193.0 -1 .4 0.288 
0.169A 5.95 1.686 89.7 274.3 25.8 0.402 
0.714 7.549 37.0 174.4 62.2 70.5 1.106 
1.0554 0.30 1.258 76.7 192.4 1.3 0.296 
0.7764 5.60 1.689 89.8 274.2 24.2 0.402 
O.67R 7.549 36.7 172.0 61.8 74.0 1.017 
1.1474 0.99 1.286 76.7 189.7 4.0 0.307 
0.187A 5-18 1.694 89.9 274-1  22 -3  0.404 
0.628 2.612 35.1 166.5 61.3 80.9 0.868 
0 . 2 ~ 5  193.0 -9.5 3.74 0.951 106.0 1 .204 
0 . 3 ~ 1  247.5 -27.9 -6.54 1.077 103.3 (1.277 
906.1 - I -  49.6 5.1 702.6 0.0 0.320 
9.556 233.1 295.4 0.6250 
0.616 721.2 359.7 C.4450 
1.124 1 2 3 . f  13.1 13.556 
A R R f V A l  D A T E  = 2442148.0 
0.743 798.' 72.3 10.85 0.907 82.1 3.717 0.865 141.5 312.1 0.6710 
0.=73 2L6.7 -13.4-13.71 1.035 3 = . 1  0.250 9.584 197.6 359.1 0.43R0 
649.5 - / -  44." 7 - 7 1 Y 5 . 5  0 . 0 0 . 2 5 0  1 . 1 4 9 1 1 1 . ~  -3.217.8R5 
1.057 -12.17 1.216 82.1 169.2 -55.5 0.323 
0.1304 12.92 1.689 8 9 . 8  271.1 48.2 0.506 
0.567 2.853 59.4 123.0 64.4 73.7 0.917 
c . 2 2 0  294.2 7 1 . 6  4.47 0.905 ~ 3 . 1  0.210 0.859 151.0 317.8 0.6790 
0 . 2 ~  7 4 1 . 2  -40.3-10.47 1.047 9 7 . ~  0.757 0.589 234.3 350.7 0.4380 
-I- 46.P 0 . 0 1 9 1 . 1  0.0'3.791 ! .14Q109.R -7.713.145 
1.040 -10.34 1.273 82.3 173.3 -51.4 0.290 
0.7404 9.35 1.693 89.9 213.2 37.5 0.452 
0.705 2.518 52.8  126.3 60.5 83.0 1.070 
0.157 306.7 - 9 . 4  ?.71 3 . 9 1 3  94.4 0.749 0.797 193.4 279.4 0.5990 
n.29R 73P. l  -34.4 -9.03 1.049 n O . 4  7 . 2 6 3  0.595 209.1 360.4 0.438 
1 1 4 . 1  - I -  93.0  
0.9964 -0.91 1.237 76.7 192.0 -3.8 0.288 
0.7516, 7.75 1.698 90.1 273.9 31.7 0.435 
0.115 2.468 41.4 114.5 58.6 66.7 0.888 
1.0141 -0.32 1 . 2 4 3  76.6 192.9 -1.3 0.291 
0.7584 7.09 1.701 90.2 214.0 29.2 0.430 
0.701 2.498 40.4 174.1 57.9 69.5 0.898 
1.149 134.R 35.1 13.112 
C . l P @  300.7 - 3 . 6  
0.791 2 3 1 . 1  -?1 .1  
77a.e -I- 52.0 
0.721 735." -6.R 
0.206 ?37.0 -70.1 
959.8 - I -  52.3 
3.21 n .sw 97.6 n . z r . 5  
r .46  1.054 130.3 7 . 2 6 1  
4.Q 199.1 0.0 0 . 3 0 1  
O . R O 8  207.5 ZR1.6 0.6020 
0.59R 211.6 360.3 0.438 
1.149 1 3 7 . 6  75.a 13.231 
3.49  0.911 101.4 e.767 
1.95 1.05R 131.1 3.212 
6.7 200.7 0.0 0.313 
0 . 8 3 3  216.5 296.6 0.6110 
0.692 214.2 361.2 0.438 
1.149 130.3 36.2 13.337 
1.055A 0.30 1.258 76.6 192.4 1.3 0.296 
0.7654 6.52 1.704 90.3 214.1 26.9 0.428 
0.615 2.555 39.2 172.1 57.2 73.8 0.857 
4RRIVAL 
1.75 0.907 83.3 1.7nh 
1.05 1.036 38.3 3.265 
1.9 1S4.6 0.0 0.208 
D A T E  = 2442150.0 
0 . 8 6 1  152.0 315.1 0.6840 
0.5R5 703.6 362.5 C.430 
1.114 107.7 -11.3 13.699 
1.039 -12.10 1.274 82.8 176.6 -57.5 0.314 
0.7406 10.50 1.715 90.5 273.4 39.5 3.492 
0.600 2.150 58.2 120.8 57.2 87.0 0.985 
0.7hC 791.0 76.3 
0 .214  245.4 -4?.h- 
30r.h -I- 4 4 . =  
165 
1775 
E A P T  H-VFNIlS-MF2CU9Y 
O E D l \ s T  n A S c  5PFFn P A 0FCL 1 '. V 1 PSI 1 FCCFN F M A  I P E T I  fHF17 PERIH 4PHEL I 2 V 2 PSI  2 R A OECL SPEED 
O A S S  41;QIvr SPrF')  E F. 'IE5L 1 1 V 1 P Z I  1 FTC€N S Y P  T Y F T l  T H E T ?  PERIH APHEL I 2 V 2 PSI  2 R A OECL SPEED 
? v i  P V ?  wLv :  1 . r ~  K A P P A  9 i L u  P A S  P E C I Z  m i s r i  C ~ I S T Z  C ~ P  n m P  VP - A  E INCL LAM1 LAM2 ETA PERIC 
ARPIVAL 0 4 T E  = 2442726.0 
425CI.n L ? ! - C I . '  '2.156 I:,?.? -14.5 -?.47 0 . R 4 0  86.4 0.277 C.798 17'1.6 272.7 0.5770 1.019 0.66 1.223 74.8 34.6 2.5 0.317 
42601.0 L27?h.l' 0.317 rC.7 -16.2 -5.?3 0.0c5 133.+  '3.357 5.569 297.1  404.5 0.366 0.7724 9.04 1.815 101.3 189.2 51.5 3.357 
4 . I P  P S 0 . 0  - I+  47.4 5.3 '36.6 0.0 0.797 1.313 376.5 2 3 . 9  13.765 0.5flR 2.787 24.8 176.9 84.6 71.8 0.874 
41570.C 4 ? r r C ! . 7  C . l c C ,  lhP.5 -13.3 -7.49 0.R41 
42661.7 4>724.3 0.??7 7C.5 -15.R -5.60 0 . S 9 0  
4.17 P.SCi 654.7 - I+  44.2 3.9 37.7 
8 P . h  0.783 
34.0 0.260 
0.0 0.20~ 
0.701 i7.,.4 777.2 0.5670 
n.571 :'lo.' 404.6 0.366 
1.313 'Z0.0 23.3 13.968 
1.016 0 . 0 8  1.219 74.2 
0.7764 9.41 1.817 101.4 





































42590.0 4 ? 6 ~ 2 . 4  c . ibn  160.0 - 1 1 . 1  -7.40 n.q% 
42662.6 47776.7 0.1'7 78.3 -17.5 -6.9J 1.003 




0.787 !97.0 I6R.3 0.5580 
0.579 207.5 404.7 0.365 
I . 9 l x  '-1.9 72.7 14.151 
1.0164 -0.48 1.217 73.7 
0.520 3.019 24.9 178.3 
0.7814 9-83 1.819 101.5 
0 ~ . 4  n.209 
0.0 0.303 













0.0 0 . 2 0 -  
Sa.7 0.27P 
3 4 . 4  'l.361 
0.0 0.301 
91.3 9.785 





95.7 0 . 1 3 1  
36.5 0.372 
0.0 0.30Q 
0.786 100.6 267.5 0.5520 
1.3171 372.4 22.2 14.412 
0.197 l o o . &  268.4 0.5500 
1.313 ?-'.9 21.5 14.680 
E4TF = 2442728.0 
O.fl17 105.4 PP0.5 0.6rJ50 
0.566 705.2 411.3 0.367 
1.340 371.3 14.2 13.273 
a.576 210.7 404.7 0.365 
0 . 5 7 ~  112.0 406.3 0.365 
0.808 165.3 277.1 0.5930 
0.568 236.4 411.4 0.367 
1.340 32'1.4 16.1 17.445 
0.401 175.7 274.1 0.5830 
0.570 207.5 411.4 0.366 
1.340 326. l  14.1 13.625 
1.0244 -1.06 1.217 73.2 
0.7864 10.12 1.821 101.6 
0.488 3.151 25.0 176.4 
1.0444 -1.67 1.223 72.7 
0.7924 10.91 1.823 101.7 
0.455 3.307 25.1 174.6 
1.030 1.97 1.235 76.3 
0.7654 6.31 1.776 102.7 









































































42540.0 a z t m . 1  0 . 1 ~ 5  152.5 -15.r -3.22 0.971 
426w.1 4772p.o 0.202 7c.3 -7.7 - ? . 3 ?  0 . 9 ~ 1  
4 . 1 0  7.75 550.0 - / +  c%. '  5.6 3=.3 
42550.n 4 7 - > t ! . P  0.1cR 1W.E - ! 5 . 2  -?.L.6 n . S h 1  
42541.4 r 2 7 3 ~ . 0  e.302 79.0 -7.4 -?.45 0 . ~ 9 ~  
4 . 2 1  7 . ~ 7  50e.3 - I +  6 n . z  ?.? ?e,.!- 
42550.0 4 7 1 e 1 . ~  o.iL.3 154.7 -74.9 -7.47 0 . 0 5 1  
4 z w ! . 3  47770.4 c . 3 1 0  78.6 -P.I - ? . i q  9.008 
4757c.n 4 2 4 t . 2 . ~ ~  r1.1:~ 1 6 7 . 0  -13.6 ->.46 0 . ~ 4 4  
42667.6 ~ ? 7 2 9 . 0  o.p?n 78.4 -9.3 -7.71 I . W ?  
4 - 1 1  7.b' - I +  41.5 0.0 2 0 . 1  
4 ? w n . o  4 7 5 1 3 . 7  0.156 1.5s.' -11.3 -3." n.q40 
4.1P 7.15 - I +  f 8 . q  0.0 r 0 . j  
42son.n r.7554.1 c.170 154.5 -7.0 -7.'+t+ 0.r140 
42664.1 4 7 7 ~ 0 . 7  n.7-p 7p.0 - 5 . 7  -3.13 1.010 
4.15 7.49 711.0  -I+ 44.5 1.7 '7.0 
42663.3 427?R.J 9.320 7R.7 - * . 5  - 2 . S 6  1.006 
4.35 7.9.3 - / +  3 6 . 9  0.0 41.5 
42600.0 LZbtL.'? 0.107 1 4 0 . 6  - 6 . 1  -3.51 0. R 4 9  
42604.9 L7725.0 0.XA9 77.q -1.0 -3.7a 1.015 
4.70 8.07 - /+  35.7 0 . 3  42.P 
47610.l1 42665.7 0.747 146.0 -4.6 - 3 . 7 9  0.872 
42665.9 4?77P..3 V . ? h 2  77.9 -1.5 -3 .61  1.020 
5.30 p . 3 1  167.9 -I+ 35.n 0 . 3  44.7 
1.023 1.28 1.230 75.7 
0.7704 6.43 1.777 102.8 
0.651 2.613 16.1 173.4 
i . o in  0.66' 1.225 75.1 
0.774A 6.57 1.779 102.9 
0.614 2-710 14.4 176.3 
0 . 7 0 ~  176.5 771.7 0.5740 1.016 0.08  1.221 74.6 
CJ.57' 737.2 411.5 0.366 0.7794 6.72 1.781 103.0 
1.340 '75.8 12.1 13.780 0.580 2.825 12.9 178.5 
0.701 133.7 270.0 0.5660 
0.575 210.5 411.5 0.366 
1.340 ?24.8 10.2 13.813 
0.793 191.0 26O.S O.56lD 
0.578 7 l l .R 411.6 0.365 
1.340 310.5 R.0 13.980 
0.807 200.4 270.7 0.5610 
0 . 5 8 1  713 .1  411.7 0.365 
1.340 330.1 5.6 14.277 
1.017& -0.48 1.219 74.1 
0.7854 6.88 1.783 103.1 
0.548 3.008 11.5 178.2 
1.024A -1.05 1.220 73.7 
0.7904 7.06 1.786 103.2 
0.517 3.163 10.3 176.3 
1.0444 -1.65 1.227 73.3 
0.797A 7.27 1.788 103.3 




0 . 4 2 P  212.7 774.4 0.5660 
0.545 214.7 411.9 0.364 
1.140 32".P 3.1 14.718 
I.flR94 -2.30 1.242 72.9 
0.451 3.329 9.5 172.0 
0.8054 7.56 1.791 103.5 
ARRIVAL OATF = 2442730.0 
83.5 0 . 2 5 ~  0 . ~ 1 8  160.4 '81.2 0.6070 
640.6 -I+ 51.7 4.3 36.0 0.n 0.296 1.364 322.2 13.0 13.210 
0.79P H0.7 -7 .1  -9.73 0.941 132.4 3.352 0.546 735.1 417.5 0.367 
1.029 1 - 0 9  1.236 76.5 
0.7654 5.09 1.741 104.0 













42660.6 4 77=n .0 




















42662.0  477-0.0 
4 x 6 3 . ~  427'0.0 
0.157 1 6 4 . 2  -15.6 -7.67 P.f lhZ 8 4 . 0  0.264 O.fl10 165.3 277.9 0.59M) 
0.29R 7Q.P -3.1 -0.S7 0.994 133.3 2.355 0 . 5 6 8  204.4 417.5 0.366 
923.3 -I+ 17.R 7 .1  37.3 0.0 0.29B 1.164 ?25-'1 10.3 13.375 
1.023 1.29 1.231 75.9 
0.7694 5.13 1.743 104.1 







0.152 164.4 -15.1 - 3 . 6 0  0.R53 86.6 0.249 0.802 170.7 774.7 0.5860 
0.307 79.5 -3.7 -1.01 0.99R 139.7 0.358 0.570 207.7 417.5 0.366 
50.1 - / +  44.3 0.3 3fl.6 0.0 0.300 1.364 327.4 7.6 13.548 
0.150 I h 2 . 6  -13.7 -3.40 0.846 8R.7 0.775 P.796 176.6 272.6 0.5770 
0.315 79.7 -3.1 -1.05 1.001 134.4 3.361 3.572 209.0 417.h 0.365 
- / +  41.4 0 . 0  39.9 0.0 0.303 1.364 325.7 5.3 13.591 
0.155 158.9 -11.3 -3.25 0.R41 91.3 0.282 0.79'1 1 5 7 . 4  271.q 0.5700 
0.324 79.1 -3.9 -1.09 1.005 135.3 3.365 0.574 710.3 411.6 0.365 
- I +  39.0 0.3 41.1 0.0 c.305 1.364 370.7 2.3 13.663 
1.018 0.66 1.226 75.3 
0.7744 5.18 1.745 104.2 










1.015 o.on 1.223 74.8 
0.7799 5.22 1.747 104.3 
0.595 2.831 5.2 178.1 
1.0176 -0.48 1.221 74.3 
0.784.4 5.27 1.749 104.4 




























0 . 1 6 ~  154.1 -7 .0  -3.43 0 . ~ 4 2  94.5 n . m  0.795 191.2 270.5 0.5650 
0.333 7P.9 -9.3 -1.14 1.009 135.7 3.36fl 0.577 211.5 417.6 0.365 
-I+ 37.3 0.0 42.3 0.0 0.107 1.364 330.2 -0.6 13.829 
1.024A -1.05 1.222 73.9 
0.7894 5.32 1.751 104.6 







0.195 149.3 -4.1 -1.55 0.R51 O R . 3  0.798 0.805 700.7 271.8 0.5650 
- I+  36.5 0.0 43.6 0.0 0.110 1.364 330.9 -3.6 14.149 
0.344 7n.p -1.4 - 1 . 1 9  1.014 136.4 3.372 n . 5 ~ 0  232.9 417.7 0.364 
1.0454 -1.64 1.228 73.6 
0.7964 5.38 1.754 104.7 







C.740 105.6  -0.5 -3.75 P.fl74 102.9 0.312 0.831 212.7 275.8 0.5720 
0.356 78.7 -3.5 -1.27 1.019 137.2 0.377 0.584 214.5 417.7 0.363 
207.5 - I+  36.9 1.1 45.1 U.0 0.414 1.364 329.1 -6.5 14.585 
1.09OA -2.28 1.244 73.3 
0.8044 5.47 1.757 104.9 







ARRIVAL n 4 r e  = 2442732.0 
0.172 150.5 -16.0 -4.42 O.RR3 P2.4 0.251 0.829 155.7 285.6 0.6210 
0.279 R2.1 0 . 0  0.0 0.986 101.5 0.349 0.562 233.2 423.0 0.366 




1.036 2.84 1.242 77.2 
0.7596 4.32 1.707 105.0 













D E P A R T  " P S %  
PASS 4RRIVF 
O V I  P V 2  
42540.0 42561 .0 
42661 .n 4?73?.0 
4.20 7.30 
42550.0 4 2 h F l . R  




4.17  7.54 
42570.0 47563.4 
42643.4 41797.0 




SPEED R A DECL I 1 V 1 P S I  1 FCC.FN 
SPFEII R A OECL I 1 V 1 P S I  1 ECCEN 
OFLVC LEG KAPPh DFLK R A S  0ECL5 C D I S T 1  
St44 T H E T l  THET2 P E R I H  
St44 T H E T l  THET2 P E R I H  
COIST2 fi4P OECLP VP 
0.819 140.4  281.9 0.6090 
0.564 234.5 423.0 0.366 
1.394 323.1 9.4 13.155 
0.811 165.4 278.5 0.5990 
0.566 205.8 423.0 0.365 
1.3R4 325.8 6.3 13.315 
PPHEL I 2 V 2 P S I  2 
PPHEL I 2 V 2 P S I  2 
-4  E I N C L  LIMl 
R . 4  















































































0.143 162.1 -15.9 -3.9q Q.877 E3.5 0.256 
615.9 - I+  52.1 4 .1  34.6 0.0 0.297 
0 . 7 ~ 7  8 1 . 6  0.0 0.n 0.9~0 102.1 3.352 
1.029 2.00 1.237 76.6 
0.7634 4.32 1.709 105.1 
0.720 2.458 10.7 169.3 
1.023 1.30 1.232 76.0 
0.7674 4.32 1.711 105.2 
0.680 2.543 7.0 172.8 
0.156 164.1 -15.8 -3.69 0.467 ~ 4 . 9  0.262 
0 . ~ 0 5  y 1 . 2  0.1 0.0 0.952 11z.s 3.355 
375.7 - I t  45.4 2.1 37.9 0.0 0.299 
0.151 l t 4 . 2  -!5.2 -3.50 0.854 86.7 0.267 
n.?o3 90.4 0.1 0.0 0.095 133.5 3 . 3 5 ~  
8n.a - I+  45.7 0.5 '9.7 0.0 0.302 
0 . ~ 0 3  1m.a 275.6 0.5890 
0.?68 237.1 423.0 0.365 
1.384 32R.O 3.3 13.482 
1.018 0.67 1.227 75.5 
0.7724 4.32 1.713 105.3 




0.149 l h 2 . 3  - 1 3 . 8  -7.4J 0.Q67 C3.R 0.273 
1.117 llO.h 7.1 0.90 7.990 1 3 4 . 1  7.361 
-/t 4?.4 0.0  40.5 0.0  0 .304  
0.79P 176.7 273.3 0.5800 
0.570 205.4 423.0 0.364 
1.384 379.5 0.4 13.567 
1.015 0.08 1.224 75.0 
0.7764 4.32 1.715 105.5 




0.153 15P.5 -11.4 -2.37 0.843 91.' 0.279 
-I+ 40.2  0.0 41.7 0.0 0.306 
0.320 e c . 4  0.1 o.ni 1.002 i 3 4 . a  3.264 
0.795 183.5 771.7 0.5730 
0.573 7CQ.h 427.0 0.364 
1.394 330.3 -7.7 13.655 
1.017A -0.48 1.222 74.5 
0.7814 4.32 1.717 105.6 




0.167 157.7 -7.0 -3.+2 0.044 94.5 0 . 2 ~ 6  
1.379 90.3 0.1 n. '?i  1.006 105.4 0 . 3 6 ~  
- I +  38.7 0.1 r 2 . s  0.0 0.309 
0.104 i49.n -4 .0  -3.53 0.853 98 .2  0.295 
n.779 '10.7 0.1 0.01 1.011 136.1 3.377 
- /+  7 @ . !  0.0 44.2 0.0 0.312 
0.797 191.4 271.3 0.5690 
1.354 330.0 -5.7 13.840 
0.807 201.0 272.7 0.5690 
1.384 370.9 -8.R 14.181 
0.575 210.8 423.7 0.364 
0.57~ 712.1 473.0 0.363 
1.025A -1.05 1.223 74.1 
0.7874 4.32 1.719 105-7 
0.546 3.021 6.1 176.1 
1.0454 -1.64 1.230 73.8 
0.7934 4.32 1.721 105.8 
0.514 3.065 9.3 174.0 
1.0904 -2.27 1.245 73.5 
0.5014 4.32 1 -724  106-0 





42665.1  47712.0 
4.71 7.110 
426011.0 47hCC.R 
476h5.9 477?2+0  
4.66 7.91 









n.7=5 ~ 4 5 . 7  -q.& -7.79 n.p76 1 ~ 7 . 5  0.909 
0.352 HO.I 0.1 o.ni 1.015 106.q 0.377 
410.7 - I +  39.n 7.7 45.8 0.0 0.315 
0.837 717.1 '76.8 0.5760 
0.541 713.7 423.1 0.362 
1.384 329.1 -11.7 14.482 
DATE = 2442734.0 A K R I V  41 
0.171 15e.3 -16.4 -4.47 O . R P 4  P 2 . K  0.240 
0.776 84.0 2.4 0.70 0 . 9 H 3  131.1 0.150 
-9.4 - I +  67.7 7.n 36.0 0.0 n.296 
0.829 155.7 21l6.2 (1.6230 
0.560 202.? 427.9 0.364 
1.402 320.R 10.1 12.957 
1.036 2.86 1.243 77.4 
0.7574 3.87 1.678 106.0 




0.162 1 h l . C  -16.2 -4.01 C.*7& 6 3 . 6  0.254 
o . 7 9 4  w . 5  2.4 0.71 r .ce5 101.9 3.352 
649.5 - I +  5 3 . a  4.7 37.7 0.0 0 . 2 9 ~  
0 . ~ 2 0  160.4 2 ~ 7 . 5  n . 6 1 2 ~  
0.562 2 3 3 . 6  427.3 n.364 
1.402 '277.9 6.6 13.098 
1.029 2.02 1.237 76.8 
0.7604 3.79 1.680 106.1 













0 . 9 1 7  165.4 279.2 n . 6 0 1 ~  
0.564 234.5 427.9 0.364 
1.402 376.6 3.;: 13.253 
0.805 I ~ . H  276.4 n.ss20 
0.556 2 3 6 . 2  417.4 0.363 
l.'+O2 7 2 B . R  0.3 13.414 
0.799 1 7 6 . ~  274.1 n.sq70 
1.402 ? ~ . 5  -2.3 13.580 
0.558 737.4 427.5 0.363 
1.023 1.30 1.232 76.2 
0.7644 3.77 1.682 106.2 
0.695 2.510 5 . 5  172.5 
1.018 0.67 1.228 75.7 
0.7694 3.74 1.684 106.3 
0.658 2.596 2.8 175.3 
1.015 0.08  1.225 75.2 
0.7734 3.72 1.685 106-4 
0.623 2.685 3.2 177.4 
9.15? 159.7  -11.4 -3.?7 O . P * G  Ql.6 3.276 
0.717 C7.2 2 . 4  0 . 7 2  0.490 104.4  3 . 7 h a  
- I +  4 1 . 0  0.0 42.4 0.0 0.308 
1.0174 - 0 . 4 5  1.223 74.7 
0.7784 3.69 1.687 106.5 




0.794 101.6 272.2 0.5730 
0.572 709.8 427.9 C.342 
1.402 332.0 -9.0 13.902 
i.n75& -1.05 1.224 74.4 
0.7834 3.67 1.689 106.6 










42500.0 435k5.4 O . l t 5  
41665.4 1+?7?&.n c. ' i5 
4.7C F . 3 3  
47wcl.r 4ZhC5.7 0.102 
42666.7 477'4.0 0.735 
4.M E . 4 ?  171.2 
n.809 707.7 273.6 0.5770 
7.675 7 1 1 . 1  427.8 n.361 
1.407 3-1 .5  -12.0 14.126 
0.1735 2 1 3 . 4  277.4 0.58M) 
1.497 9 Z q . L  - 1 4 . 5  14.378 
0.578 212.6  4 2 7 . ~  0.361 
1.0454 -1.63 1.231 74.0 
0.528 2.988 12.1 173.8 
0.7964 3.60 1.695 107.0 
0.7894 3.64 1.692 106.8 
1.0904 -2.25 1.247 73.8 
0.493 3.131 15.0 171.1 
A R H I V A I .  DATE = 2442736.0 
61.7 -16.5 -4.04 0.P74 53.7 0.952 0.027 l6n.4 2R3.3 0.6140 
- I +  E 5 . 3  6 . 7  =6.0 0 . 1 0 . 2 9 0  1 . 4 1 6 ? 2 4 . ?  4 .413 .037  
63.6 - 1 6 . 7  - -7 .7? n . a 6 5  85.1 0.7'7 0.413 165.4 280.0 0.6040 
P5.,+ 4.7 1 . 7 q  0.4R5 I C ? . ?  3.95G 3.561 233.8 4 3 7 . 2  0.762 
95.4 4.1 1 . 7 6  n.qgz 191.7 2 . 3 5 )  9.560 232.5 432.3 0.362 
- / +  S I . ,  2 . G  '0.3 0.0 0.302 1.416 377.9 1.1 13.185 
~ = . 7  -15.6 - 3 . = ?  c . n s 4  ~ 5 . p  3.267 n.406 170.7 277.7 0.5950 
- I +  ,+R.' 7.4 40.7 0.3 n.7cL 1.416 379.6 -2.0 13.341 
y 9 . C  4.3 1 - 7 1  pJ.oF8 102.7 3.359 0.563 735.3 432.2 0.361 
42540.0  4 ? 6 t 1 . 0  I . 1 6 1  
47661 .o 477?6.0 0 . 7 P I  
4.24 P . c 7  O ? b . ' 1  
42550.11 4 ? h F .  7 0.154 
42667.7 h27'F.J 0.79.1 
4.1' Q . k . 5  57Q.2 
47560.0 L 7 6 V . 5  1 . 1 A P  
4.05 6 . 7 ;  376.' 
4 2 ~ 3 . 5  427'~.~1 0 . 7 - r  
1.029 2.03 1.238 76.9 
0.7574 3.41 1.654 106.9 
0.752 2.396 8 . 8  168.5 
1.023 1.31 1.233 76.4 
0.7614 3.37 1.655 107.0 
0.712 2.474 5.6 172.1 
1.018 0.67 1 -229  75.9 
0.7654 3.33 1.657 107.1 


















R R . ~  0.76~ 0.1701 176.9 774.1 0.5871) 
3 ? . '  1.761 0.665 i36.7 432.7 0.361 
'3.0 C.70' 1 . 4 1 h  ?31.? -5.1 13.500 
01.4 0.77" c.794 1 ~ 3 . 5  777.4 0.5800 
0.3 f'.ina 1 . 4 1 ~  337.3 - ? . I  13.662 
33.0 $.?54 C.567 777.4 432.1 0.360 
. I / * . !  - ' . A ' >  0.*50 
'1.7 1.14 ?.'?Ol 
45.0 1.r 41.1 
4.7 1 . > 7  n . n w  
- 7  .. 0 -3.11 n . w a  
4.7 1.11 7.437 
A7.7 l . ?  44.4 
. I ] . ?  -3.1- ! L P 4 6  
h " . ?  l.Q &' . I  
1.015 0.08  1.226 75.4 
0.7694 3.29 1.659 107.2 
0.639 2.642 5.6 176.9 
1.0174 -0.48 1.224 75.0 
0.774A 3.25 1.661 107.3 
0.607 2.730 8 . 2  177.1 
1.0254 -1.05 1.226 74.6 
0.7784 3.21 1.663 107.4 




DEP4RT P A S S  SPEED R A OECL I 1 V 1 PSI 1 ECCEN SM4 THCTl THFT2 PERIH 4PHEL I 2 V 2 P S I  2 R A OECL SPFEO 
PASS AQRlVE SPFF0 R A OErL I 1 V 1 P S I  1 f C C € N  SM4 THFTl  THET2 PERIH 4PHFL I 2 V 2 P S I  2 R p1 OECL SPEED 
nVl  DV2 UFLVC LkS K4PP4 OFLK R4S O E C L S  C O I S T l  C n I S T Z  P P D  DECLP VP - A  E lNCL LAM1 LAM2 E T A  PERIC 
42601.0 42666.7 0.1S1 14n.2 -3.4 -a.49 0.857 98.2 0.2R9 0.811 201.5 274.6 0.5170 1.0454 -1.62 1.233 74.3 42.9 -5.9 0.330 
42666.7 427>6.0 0.330 R4.1 4.2 1.43 1.001 135.9 0.371 3.572 200.4 432.1 0.359 0.7844 3.16 1.665 107.6 177.2 13.6 0.371 
6 . 6 7  “.IC 42C.7 - I+  42.4 2.5 45.h 7.0 0.315 1.41h 132.0 -14.0 14.074 0.544 2.930 14.1 173.5 37.5 74.1 0.962 
42610.n 42667.7 ,1.735 1’+4.5 -0.2 - 3 . h h  C.RB0 102.7 0.303 0.83P 213.8 278.0 0.584D 1.0914 -2.24 1.248 14.1 42.3 -7.9 0.341 
42667.7 42736.1 9.341 1 4 . 0  4.7 1.+5 1.006 135.1 1.376 0.575 211.4 432.0 0 .359 0.7914 3.10 1.668 1 0 1 . 8  176.R 13.2 0.376 
5.77 @.74 932.9 -/t 47.3 5.3 47.7 0 . 0 0 . 3 1 9  1 . 4 1 6 3 2 9 . 9 - 1 6 . 4 1 4 . 2 6 4  0.508 3.066 16.7170.7 37.0 77.9 0.868 
ARRIVAL DATE = 2442738.0 
47550.0 47h63.2 0.157 163.4 -15.5 -3.74 0.866 85.1 0.255 0.815 165.5 280.8 0.6070 1.022 1.32 1.234 76.6 34.0 5.6 0.285 
4266 l .2  477’3.0 0.785 HP.0 5.9 1.74 0.990 101.5 3.357 0.558 252.4 436.1 0.359 0.7584 3.07 1.632 107.7 179.8 12.6 0.382 
4.14 C.41 782.5 - / +  53.8 5.3 40.2 0.0 0.303 1.428 975.4 -0.6 13.112 0.731 2.436 6.4 171.7 34.0 71.7 0.886 
42560.0 4 2 b t 4 . 1  0.147 163.3 -15.8 -3.53 0.R5R 86.9 0.760 O . S O R  170.9 278.3 0.598~7 1.018 0.67 1.230 76.1 36.R 2.8 0.292 
4 2 6 f 4 . l  4’7‘q.O 0.ZC2 87.6 5.9 1.77 0.9P3 102.1 3.359 0.560 203.1 436.1 0.359 0.7614 3.02 1.634 107.8 179.6 12.3 0 - 3 8 5  
4.nn c.4q 543.5 - / +  50.9 3.9 41.5 0.0 r .306 1.428 330.5 -3.7 13.260 0.694 2.514 5.9 174.5 33.7 71.0 0.924 
4 2 5 7 0 . ~  4 7 ~ 6 4 . 0  0.145 161.3 -14.7 - 3 . 4 1  n.as?  P 5 . 0  0.265 0.~07 177.0 275.n 0 . 5 9 0 ~  1.015 0.08 1.227 75.6 39.2 0.3 0.300 
426Fh. l  42779.1 0.300 ‘17.7 5.8 1.40 C . 9 R 5  1 0 7 . 4  3.362 0.562 734.9 436.0 0.359 0.7654 2.97 1.635 107.9 179.4 12.0 0.388 
4.05 =.57 460.0 - / +  45.3 3.9 42.R 0.0 0.308 1.478 932.1 -6.9 13.412 0.65R 2.595 7.5 176.4 33.5 70.8 0.951 
425‘13.0 1 . 7 6 6 = . 6  0.140 157.4 -11.5 - 7 . 3 0  0.84” 91.‘ c.270 o.eoo 1 ~ 3 . 9  774.4 0.5840 1.0174 -0 .48 1.226 15.2 41.2 -1.9 0.308 
47665.” L77T9.0 0.70s 57.0 5.7 1 . 9 7  0.9RY 103.4 1.365 0.564 706.1 436.0 0.358 0.7696 2.92 1.637 108.0 179.3 11.7 0.391 
4.11 I . b h  402.7 - I +  46.4  7.5 46.0 0 . 0 0 . 7 1 1  1 .428333.1  - 9 . 7 1 3 . 5 6 8  0.625 2.679 9 .9176.6  33.2 71.2 0.964 
42590.P 4 7 h f 6 . 4  0 . 1 5 7  l ”7 .5  -7.“ -3.7R 0 .850  94.5 0.277 0 . ? 0 3  IS7.0 774.2 0.5810 1.075A -1.04 1.227 74.9 42.6 -3.9 0.316 
42666.4 L77aH.1 0.316 96.7 5.7 1.07 0.Qa7 134.0 3.368 0.566 237.3 435.9 0.358 0.7744 2.87 1.639 108.1 179.1 11.4  0.394 
4.25 “.75 457.C - I t  45.2 7.5 45.7 0.3 0.314 1.42R ?“3 .4  -17.6 13.730 0.594 2.767 12.6 175.3 32.9 72.2 0.953 
42600.0 <~26’.7.1 C . 1 V  147.8 -3.8 -7.47 0.859 9Q.2 1.285 0.814 201.9 275.8 0.5820 1.0464 -1.62 1.234 74.6 43.1 -5.9 0.325 
42667.7  4?7’?.0 7.275 Rb.5 5.7 1.71) 0 . O q 5  134.7 1.371 0.5hR 715.5 435.7 0.357 0.7794 2.81 1.641 108.3 178.9 11.1 0.398 
4.5‘) l .q6 589.5 - I +  44.1  4.1 46.5 0.0 0.317 1.428 ?32.7 -15.3 13.912 0.562 2.868 15.3 173.2 32.6 14.4 0.910 
bRRlVAl P4TE = 7442740.0 
47560.“ 4 5 c b . c  3.165 16s.0 -16 .0  - 3 . 5 4  0 . ~ 5 0  ~ 6 . c  0.257 0 . ~ 1 0  171.0 ?79.0 0.6020 1.018 0.68 1.231 76.3 37.1 2.8 0.288 
47664.5 L7740.0 0.7Pn 70.7 7.7 7 . 1 9  0.977 191.5 1.350 0.557 202.2 439.5 0.356 0.7574 2.17 1.613 108.4 181.6 13.3 0.414 
4.0h IC.31 5 4 C . V  - / +  53 .5  5.7 ‘12.4 0.3 0.308 1.478 331.4 -5.1 17.174 0.715 2.469 7 . 4 1 7 4 . 1  29.5 71.0 0.874 
4257n.’) 4 7 i h i . 4  9.142 1bC.P -14.4 - ‘L. ’+ l  O.P5? 89.1 9.262 0.R05 117.7 276.7 0.594D 1.015 0.08 1.228 75.9 39.6 0.3 0.295 
42665.4 4714n.o 0.295 on.- 7.1 7.15 n.sQo 1 3 2 . 7  7.363 0 . 5 5 ~  23‘.4 43s.4 0.356 0.7614 2.71 1.615 108.5 181.5 10.3 0.417 
4.04 i c . 7 ~  715.4 - I +  51.0 4.7 43 .1  o . o r ? . 3 i o  1 . 4 3 ~ 3 3 3 . n  -8 .013.719 0.680 2.545 8 .9175.9  29.3 70.9 0.899 
425a0.n b 7 ~ 6 . 7  c.147 156.9 -11 .6  -3.25 0.850 91.5 1.267 0 . 4 0 3  154.1 275.5 0.5880 1.0174 -0.48 1.227 75.5 41.5 -1.9 0.303 
47656.2 17740.0  0.30‘ 8 S . O  7.0 2.2’ 0.9113 132.q 0.165 0.560 234.6 439.4 0.355 0.7654 2 - 6 6  1.617 108.6 181.4  9.7 0.420 
4.0q 11.4Q 676.6 - / +  49.1 4.3 44 .0  0.0 0.313 1.438 334.0 -10.0 13.466 0.647 2.624 11.2 176.1 29.1 71.3 0.909 
42590.3 47667.1  7 . 1 6 1  1 5 1 . 9  -7.0 -3.75 0 . ~ 5 2  94.5 G . z ~ ?  0.905 192.3 775.4 0 . 5 8 6 ~  1.n75h -1.04 1.229 75.2 42.9 -4.0 0.310 
42567.0 4 ’ 7 4 l l . C  0.7111 ‘19.6 7.0 7.75 O . ? 1 6  103.4  0.368 0.562 735.7 . t q Q . 3  0.355 0.7694 2.60 1.618 108.7 181.3 9.5  0.423 
4.27 I n . 5 ?  1 a Q . G  - I +  47.9  4.6 46.1 0.0 0.316 1.43R 1-4.’  -13.6 13.620 0.615 2.701 13.7 174.9 28.9 72.4 0.899 
426n‘l.n G’657.1 1.1P7 147.3 -3 .7  -7.’+4 0.862 CS.? O.2R1 O.Rl7 207.2 277.1 0.58lD 1.0464 -1.61 1.236 74.9 43.3 -6.0 0.319 
4?661.P 47740.0 0.31s HC.4 6.q 2 .71  0.459 104.1  3.371 0.564 776.3 439.3 0.354 0.7734 2.54 1.620 108.8 181.1 9.2 0.426 
4.57 10.67 $77.7 - / r  47.7 5 . 3  47.4 9.0 “319 1.478 333.4 -16.2 13.792 0.5R3 2.801 16.2 172.7 28.6 74.6 0.858 
LRRlVAL OATE = 2a42142.0 
47580.0 ~ . ~ w ( ~ . 3  0.145 151.3 -11 .5  -3 .14  0.45: 91.5 0.263 0.an5 1 ~ 4 . 3  276.7 0.5930 1.0174 -0.48 1.229 75.8 41.9 -1.9 0.297 
4266h.P 42747.1  1,791 ’47.7 P.? 2.55 0.076 132.1 3 . 3 5 0  0.556 207.8 442.4 0.352 0.1604 2.44 1.59s 109.1 184.0 8.2 0.450 
4 . q F  1 1 . 1 5  757.4 - / +  5 2 . 2  6.‘+ 45.0 9 . 1 0 . 3 1 5  1 . 4 4 5 ? 3 4 . 9 - 1 1 . Y 1 3 . ~ 5 9  0.670 ?.566 12 .1175.6  25.6 71.4 0.853 
168 
1978 
FARTH-VCNIJS-Y F A C J R Y  
DEPART P A S S  SPFF9 P A 7 t T L  I 1 V 1 P S I  1 FCCEN S M A  THETl THFT2 PFRIH 
PhSS A Q O I V F  SPFFD P A 7ET.L 1 ! V 1 P S I  I ECCFN $ M A  T H E T I  THET7 PERlH 
O V I  PVZ W L V C  , LrG K A P P A  OFLK R A S  n e c i s  c o i s r i  CDISTZ Rap OFCLP V P  
ARRIVAL 04TF = 244346?.0 
43740.n 4 3 ~ m . 2  9.187 241.5 - ? $ . a  - 1 . 9 7  n.qm 8 3 . 7  0.344 0.75: 177.6 256.2 0.4940 
41970.2 4 3 R h 2 . 9  0.411 I?R.? 9.5 '.h? 1.1!06 1 3 9 . R  3.423 0.570 213.5 371 . )  0.3290 
4.57 20.1!0 74?.1 - / -  32.5 7.5 07.5 0.00.269 0.896 2Z.3-37.715.8C2 
43750.0 43PZl.l 0 . 1 0 4  23R.7 -2P.0 -1 .3? 0.709 91.7 0.357 0.145 103.1 252.6 0.4790 
4 . 6 6  70.05 5 3 6 . 7  - / -  79.5 7.4 O 5 . 0  0.3 n.269 0.596 23.8 -36.1 16.177 
43760.0 43977.1 '3.710 234.1 -75.6 -1.95 0.707 05.5 0.371 3.741 159.5 251.5 0.4660 
4.89 7 C . 1 1  417.3 - / -  27.5 1.8 96.5 0.00.269 0.896 24.9-39.416.598 
43821.1 4 3 ~ 7 . n  0.477 1 2 7 . 9  9.1 3.64 1.015 110.0 s.'+?Q 0.577 215.5 371.7 0.3290 
43822.1 47547.0 1.645 177.5 7.0 3.62 1 . ~ 7  112.1 3.435 0.594 717.6 322.2 0.3300 
43770.0 4 3 ~ 7 3 . 1  9 . 2 4 1  228.7 -74.4 - i .w G . R W  100.3 0 .356  0.745 197.2 251.5 0.4570 
4387?.1 4'86?.0 0.466 177.1 7.4 7.59 1.341 113.7 0.443 0.594 719.9 322.9 0.3300 
5.37 20.1F 444.9 - / -  75.7 l . R  OR.2 0.00.270 0.596 25.2-42.317.101 
437R0.n 4 7 E Z A . 9  0.795 213.7 -22.3 -1.19 O . R t l  135.2 0.406 0.766 707.1 753.6 0.4550 
43924.: 43967 .0  0.493 176.7 7.0 3.66 1.Q59 114.9 0.455 0.607 222.R 323.3 0.3310 
6.31 70.76 722.4 - I -  24.5 2.4100.2 o.op.271 0.896 7c .4 -43 .917 .761  
ARPIVAL  ATE = 2443~64 .0  
4PHFL I 7 V 2 P S I  2 
4PHFL I 2 V 2 P S I  2 
- 4  E I N C L  L4Ml 
R A OECL SPEEO 
R 4 OECL SPEEO 
LAUZ E r h  P E R I C  
1.012 -9.24 1.199 70.0 
0.351 3.990 32.8 168-5 
0.8114 1.44 1.981 78.7 
100.8 -8.9 0.411 
238.5 3.8 3.746 
162.9 74.3 0.904 
1.0114 -3.54 1.193 
0.8244 1.54 1.986 
0.325 4.230 36.1 
1.0154 -3.83 1.191 
0.8384 1.64 1.991 
0.300 4.505 39.4 
1.033A -4.13 1.194 
0.8574 1.75 1.998 






























103.6 -9.3 0.427 
238.2 4.0 0.748 
162.5 74.8 0.941 
106.1 -9-6 0.445 
237.8 4.3 0.750 
162.1 75.9 0.963 
108.0 -9.8 0.466 
237.3 4.6 0.752 
161.5 77.5 0.957 
1.0774 -4.44 1.209 
O.RR34 1.87 2.008 
0.244 5.304 44.0 
108.9 -10.0 0.493 
236.6 4-9 0.755 















b.56 I & . & ?  
43750.0 43P21.3 
4.65 16.65 
43821.3 4 3 8 6 4 . 0  
0.104 277.4 -79.1 -?.?? 0.U48 P1.7 0.333 
$96.5 - / -  41.6 4.7 97.6 0.0 0.172 
0.25n 1'5.7 10.0 3.57 1.005 105.1 0 . 7 ~ 0  
0.ROl 159.9 270.7 0.5580 
0.570 717.9 333.8 0.3530 
0.942 1 4 . 5  -23.7 14.446 
1.044 -1.89 1 -231  
0.7864 1.13 1.935 
0.4R4 3.171 23.7 
87.2 -6-4 0.350 
241.5 3.4 0.628 
156.7 74.5 0.877 
7.190 247.8 - 7 7 . 1  -7.05 0 . ~ 3 7  p 2 . 0  0.312 
0.264 1 2 5 . 1  9.5 3.55 1.013 137.7 0.395 
613.7 - / -  78.1) 3.7 R9.3 9.0 9.771 
0.197 7 4 C . P  -79.4 -1.93 O.P?6 84.5 0 .221  
345.2 -/- 34.5 1.9 90.9 0.0 0.710 
0.779 124.6  9.9 3.49 1 .071  1 3 0 . 7  0.390 
n . i u c  242.2 - 7 9 . ?  -1.95 0.515 86.4 0.332 
0.393 124.7 9.5 3.44 1.0?9 139.2 ?.?a6 
93.9 - I -  ' 1 . 4  n.5 97.3 0.0 0.769 
n.Loo 123.9 5.1 4.40 1.039 110.2 0.402 
0.193 23p.7 - 7 a . n  - 1 . ~ 3  0 . ~ 0 0  31.7 0.355 
- I -  26.2 0.0 05.2 D.O 0.269 
1.157 7 4 1 . 6  - 2 9 . Q  -1.91 0.806 88.7 0.343 
- / -  78.6 9.0 93.8 0.9 C.269 
0.425 1Z3.7 7.7 7.36 1.044 111.7 3.419 
Q.788 163.9 267.0 0.5420 
0.575 712.9 334.2 0.3540 
0.942 16.7 -16.7 14.757 
0.776 168.1 263.3 0.5210 
0.590 215.0 2 3 4 . 6  0.3540 
0.942 19.8 -29.9 15.078 
0.764 1 7 ? . 6  259.7 0.5110 
0.556 216.9 335.1 0.3540 
0.942 20.7 -33.3 15.411 
0.754 171.6 256.5 0.4950 
0.502 218.9 335.6 0.3540 
0.047 22.1 -37.0 15.674 
0.746 1R3.1 253.9 0.4810 
0.600 720.9 336.2 0.3550 
0.942 23.0 -40.9 15.940 
0.742 189.5 257.1 0.4680 
3.60R 223.3 336.8 0.3550 
0.942 23.7 -44.8 16.310 
0.746 197.3 251.5 0.4590 
0.619 225.4 337.5 0.3550 
0.942 24.1 -48.1 16.851 
1.034 -2.28 1.273 
0.7964 1.25 1.939 
0.446 3.352 26.7 
90.9 -7.3 0.364 
241.1 3.8 0.629 
156-3 74.5 0 -926  
94.5 -8.0 0.379 
240.7 4.2 0.630 
155.8 74.5 0.978 
97.8 -8.6 0.394 
240.3 4.5 0.631 
155.4 74.7 1-030 
1.025 -2.63 1.215 
0.9074 1.36 1.943 
0.413 3.544 29.9 
1.018 -2.94 1.207 
0.8184 1.46 1.948 
0.3R2 3.746 33.3 
1.012 -3.24 1.200 
0.8314 1.56 1.952 
0.354 4.046 37.0 
100.9 -9.0 0.409 
239.8 4.8 0.631 
154.8 75.5 1.079 
1.0114 -3.53 1.194 
0.8454 1.66 1.958 
103.7 -9.3 0 -425  
239.3 5.1 0.632 
154.3 76.7 1.120 
106.2 -9.6 0.443 
238.8 5.4 0.633 
153.7 78.0 1 -141  
108.0 -9.8 0.464 
238.0 5.7 0.634 
152.9 79.6 1.127 
0.328 4.417 4 0 - 9  167.4 
1.015A -3.82 1.191 68.4 
0.R614 1.75 1.963 83.2 
0.302 4.777 44.8 166.6 
1.0331 -4.12 1.195 67.4 
0.8024 1.85 1.971 83.3 
0.276 5.090 48.2 166.3 
0.209 734.1 -26.5 -1.47 0 . 7 Y R  95.5 C.369 
1.443 123.5 7.4 3.27 i . n 6 9  112.2 0 . 4 1 6  
- I -  24.7 0 . 0  96.7 0.0 0.269 
0.240 7?R.h -74.5 -l."J O - R O t  100.7 0.385 
0.464 173.3 7.0 3.74 1.073 113.4 3.475 
-I- 22.7 0.0 94.4 0.0 0.270 
437713.0 43P73.7 
43423.2 4 3 ~ 6 4 . 0  
5.35 16.71 
43780.0 43824.5 
43R24.5 4 3 R h L . O  
6.28 16.76 
0.294 223.6 -72.7 -1.96 0.8?? 10b. l  0.405 
0.490 123.7 6.5 3.23 1.091 114.8 0.49P 
-I- 71.4 0.0 100.4 0.0 0.271 
0.767 207.2 253.9 0.4570 
0 . 6 7 3  229.3 338.4 0.3560 
0.947 24.0 -49.7 17.687 
1.0774 - 4 . 4 3  1.210 66.3 
0.9114 1.98 1.980 83.5 
0.246 5.291 49.8 166.8 
109.0 -10.0 0.491 
237.1 6.1 0.636 
151.9 8 1 - 2  1.057 
43790.0 4782C.1 
43826.1 43864.0 
54.03 1 6 . 8 4  
0.380 219.6 - 2 0 . 1  -2.03 n.wn 113.1 0.437 
675.6 - I -  21.4 2.5 103.0 0.0 0.273 
0.574 123.1 b . O  3.18 1.117 116.7 0.458 
0.826 220.7 260.2 0.4b50 
0.657 232.7 339.8 0.3570 
0.942 21.7 -47.R 18.661 
OATE = 7442866.0 
1.1874 -4.71 1.248 65.1 
O.05R4 2.13 1.995 83-7 
0.212 5.959 48.0 168.5 
108.4 -10.1 0.529 
235.7 6.6 0.639 
150.4 84.2 0.909 




0.207 714.6 -73.3 -3.24 O.RRO 79.1 0.282 
O.?C7 123.5 11.9 3.71 1.306 133.5 0.349 
407.1 -/- 49.5 5.7 87.3 O.@ 0.718 
0.837 1 4 8 . 8  243.1 O.bOl0 
0.986 7.9 -15.6 13.565 
0.571 2oa.4 345.4 0.3720 
1.073 -0.22 1.252 75.5 
0.7714 0.81 1.892 86.2 
0.626 2.677 16.5 172.9 
0.R25 152.3 279.1 0.5870 
0.576 210.7 345.5 0.3720 
0.946 10.7 -19.0 13.838 
1.063 -0.90 1.246 74.8 
0.7794 0.98 1.895 86.3 
0.575 2,827 1 9 - 3  174.2 
1.053 -1.44 1.239 74.0 
0.7894 1.14 1.899 86.4 
0.528 2.988 22 -3  174.3 
1.044 -1.89 1.231 73-2 
0.7994 1.28 1.903 86.4 
0.486 3.160 25.5 173.6 
1.034 -2.28 1.224 72.5 
0.8104 1 - 4 0  1.907 86.5 
0.448 3.386 28.7 172.5 
1.025 -2.63 1.216 71.7 
0.8214 1.52 1 -912  86-6 
0.414 3.722 32.3 171-2 
1.018 -2.94 1.208 70-9 
0.8344 1.62 1.916 86.7 
0.384 4.093 36.2 169.9 
1.012 -3.24 1.200 70.1 
0.8474 1.72 1.921 86.8 
79.5 -3.4 0 - 3 2 1  
243.0 3.5 0.533 




0.702 221.7 -78.5 -7.79 0 . ~ 7 0  79.p 0 . 2 ~ 8  
0.321 172.5 11.0 3.59 1.013 104.5 0.353 










0.108 728.0 -28.9 -2.45 0.959 80.7 0.795 
0.335 122.2 10.2 3.47 1.0?0 135.6 0.359 
414.5 - / -  41.5 2.4 86.1 0.0 0.274 
0 . ~ 1 3  156.0 275.1 0.5730 
0.581 713.3 346.2 0.3720 
0.9R6 12.5 -22.2 14.127 
83.5 -5.1 0.335 
242.6 4.1 0.534 
149.0 74.8 0 -963  
O . R O 1  159.9 271.1 0.5580 
0.586 215.1 346.6 0.3730 
0.986 14.7 -25.4 14.428 
87.3 -6.4 0.349 
242.1 4.6 0.534 
148.4 74.7 1.015 
0.192 232.4 -77.1 -2.72 0 .548  81.7 0.303 
0.349 171.7 9.6 3.38 1.028 106.6 0.364 
162.3 - I -  37.9 0.9 ~ 7 . 8  0.0 0.277 
0.190 
0.363 
237.R -29.7 -2.04 0.837 83.0 0.311 
121.3 9.0 5.30 1.036 107.6 0.36q 
-/- 34.4 0.0 R9.4 0.0 0.271 
0.789 163.9 267.2 0.5430 
0.591 217.7 347.1 0.3730 
0.986 lh.6 -28.7 14.677 
91.0 -7.3 0.364 
241.6 5.0 0.535 
147.8 75.0 1+070 
0.187 240.8 -29.4 -1.92 0.826 84.5 0.321 
0.778 171.0 R.5 3.22 1.044 108.5 0.315 
-/- 31.2 0.0 91.0 0.0 0.270 
0.776 169.1 263.4 0.5270 
0.597 219.2 347.6 0.3730 
0.986 17.9 -32.3 14.830 
94.5 -8.0 0.378 
241.0 5.4 0.535 
147.2 75.7 1-128 
97.8 -8.6 0.393 
240.4 5.8 0.536 
146.6 76.6 1.187 
100.9 -9.0 0.408 
239.8 6.2 0.536 
43720.0 43818.6 
43815.5 43866.0 
4.56 1 3 - 8 1  
43730.0 43819.5 





0.185 242.1 -29.3 -1.R4 0.816 R6.4 0.331 
- / -  28.3 0.0 92.5 0.0 0.269 
0.393 120.8 9.0 3 . 1 6  1.053 109.4 0.352 
0.765 172.6 259.9 0.5120 
0.603 221.2 348.1 0.3730 
0.986 19.1 -36.2 15.015 
O.1R6 241.5 -78.8 -1.80 O.RO7 88.7 0.342 
0.40P 120.7 7.6 3.10 1.062 110.7 0.3138 
-/- 25.7 0.0 q3.9 0.0 0.269 
0.754 177.6 256.7 0.4960 
0.610 273.1 348.5 0.3730 
0.986 20.2 -40.4 15.243 0.356 4.494 40.4 168.6 145.9 77.6 1-242 
169 380-461 0 - 70 - 12 
107- 
1 APT H-VFhUS-MFQCJEV 
4PHFL I 2 v 7 PSI 2 
E I N C L  LAM1 
a P w L  I 2 v z PSI  2 
- A  
R A OECL SPEED 
R A OECL SPEED 
LAM2 E T A  PERIC 
437sn.r) 4 7 9 2 1  .? 
43 R ?  1 . L 4 4U/ 6 , .  7 
~ 4.64 I ? . %  
437hP.0 r 2 o 7 2 . 2  
43877.3 4 3 w . C .  1 
4 . 5 7  l ? . ? ?  
43770.0 43P7'.? 
4342 3.3 L ' 5 1 . f . .  0 
5 .2s  13.0q 
43789.n 4 3 ~ ? 4 . r  
13824.6 4 - P h f  .n 
6.27 1?.QA 
41790.n L'l??'r- .7 
43876.' 43'6r.C 
7.02 14.J7 
0.746 iq-.1 2 7 4 . 9  n . 4 ~ 2 0  
D . & l r l  22S.1 149.1 C.373D 
ti.996 2 1 . 1  -44.4 15.536 
1.0114 -3.53 1.194 69.3 
0.8629 1 . R 1  1.926 86.9 
0.329 4.908 44.9 167.5 
103.8 -9.3 0.424 
239.1 6.5 0.537 
145.2 78.9 1.286 
l.Ol6A -3.R2 1.192 68.4 
O . R R O 4  1.91 1.932 87.0 
0.303 5.303 49.3 166.6 
106.2 -9.6 0-442 
238.3 6.9 0.537 
144.4 80.3 1.305 
0.742 1R9.5 257.2 0.4690 
C.627 227.7 '49.7 0.3740 
0.956 ? I . *  -49.? 15.920 
11.746 107.1 ZF.1.9 0.4600 
0 .914  7z.0 -<2.3 16.486 
0 . 6 3 0  229.5 35o.b 0.3740 
1.0336 -4.12 1.195 67.5 108.1 -9.9 0.463 
0.902A 2.01 1.940 87.2 237.4 7.3 0.538 
0.277 5.630 52.9 166.3 143.4 81.9 1.282 
3.767 207.3 254.1 c.4580 
0.654 772.5 251.3 0.3140 
0.096 7?.? -54.3 17.323 
1.0774 -4.42 1.211 66.4 
0.934A 2.13 1.949 87.4 
0.748 5.827 54.4 166.9 
1.1814 -4.69 1.249 65.2 
0.9854 2.28 1.964 87.7 
0-213 5.922 51.9 168.6 
109.0 -10.1 0.489 
236.1 7.7 0.540 
142.1 83.4 1.195 
0 . e27  i 2 O . R  760.5 0.4670 
C.996 21.3 - 5 1 . 1  18.611 
0.679 2 2 6 . ~  352.5 0.3740 
108.5 -10.1 0.527 
234.3 8.3 0.542 
140.2 84.9 1.023 
P 4 T E  = 2443PhP.O 
11.715 197.1 - 3 7 . 3  -h.7$ 0.912 77.7 0.205 
n.177 172.0 I + . +  '+.?I ~ . o c . a  I ~ I . %  3.226 
UlQ.? -/-  56.5 6.4 77.5 0.0 0 . 2 Q 6  
0.871 i?q.4 296.6 0.6410 
0.373 2fl6.3 356.1 0.3871) 
1 .079 '59.5 2.7 17.977 
1.102 4.02 1.270 78.1 
0.770 2.363 19.1 156.8 











































18.3  0.277 
1.5 0.456 
79.0 0.858 
0.960 1 4 1 . 9  791.6 0.6270 
1.0?9 2.6 -6.1 13.088 
0.575 207.3 356.2 0 .38m 
1.093 1.91 1.264 77.1 
0.7634 0.53 1.853 89.1 










J . P 4 R  145.3 287.3 0.6140 
C.577 203.4 356.5 0.3870 
1.070 5 . 5  -11.7 13.301 
n.1337 14.1.~ 7~3.7. o.6010 
0 . 5 ~ 3  211.7 356.') 0 . 3 8 7 ~  
1.029 9.0  -15.4 13.553 
0.325 157.3 279.2 0.5flW 
0 . 5 8 7  714.9 357.3 0.3870 
1.079 10.4  -19.5 13.828 
1.0R3 0.66 1 -258  76.3 
0.7704 0.76 1.855 89.1 
0.684 2.535 14.2 170.2 
1.073 -0.22 1.252 75.5 
0.62R 2.671 16.8 172.9 
0 . 7 7 9 ~  0.98 1.859 89.2 
1.063 -0 .qO 1.246 74.8 
0.788A 1.17 1.862 89.3 







C . n l 3  156.0 275.1 0.5740 
0.591 211.3 357.7 0.3870 
1.029 17.7 -27.9 14.017 
1.051 -1.44 1.239 74.0 
0.79PA 1.34 1.866 89.4 





4.65 l l . b n  
4381~1.7 4 7 a f g . r )  
43710.0 43117.7 
431317.7 L l 8 6 n . O  
4.6n 1 % . 6 0  
41720.n ~ 3 ~ 1 9 . 7  
43815.7 a3Rf3P.C 
4.56 11.61 
4177n.o 4 3 8 1 ~ , 5  
43810.6 4 3 4 h P . n  
4 . 5 4  1 1 . 6 3  
43740 .n ~ 7 ~ 7 0 .  c. 
4 3 ~ 2 0 . 5  )+38rq .n  
4 3 7 ~ 0 . 0  4 ~ 7 1 . 4  
43871.4 4106a.n 
4.55 11.64 
4.54  11.66  
43760.0 4 3 8 7 7 . 3  




5 . 3 4  1 1 . 7 ?  
0.193 213.4 - ? > . I  -7.71 ? .a48  ~ 1 . 7  0.303 
n.?40 1 1 p . 8  8 . i  3.09 1.045 175.3 3.353 
- / -  74.9 0.Q P 7 . 9  0.3 0.772 
0.801 1 5 7 . ~  271.2 0.5550 
0.595 215.4 358.1 0.3870 
1.029 13.7 -76.4 14.149 
1-044 -1.89 1.231 73.3 
0.487 3.336 26.4 173.6 




0.190 2 3 7 . ~  - 2 9 . 3  - 2 . 9 4  0 . ~ 1 7  ~ 3 . o  0.311 
9.36:' 119.6 R . 3  7.93 1.0E3 1C7.P 0.?59 
-/-  31.S 0.9 29.5 0.0 0.771 
Cl.196 240.F -71.4 - l .??  0 . V S  P4.5 9.320 
0.37e I I Q . C  7.7 2.00 1.051 139.7 7 . ' 6 5  
-I- 78.6  0 . 7  91.1 0.n 0.270 
I J . l q =  7 4 7 . 1  - 2 9 . 7  - 1 . * 4  0.915 F6.4 3.371 
5.397 l l P . 4  7.? 2 . 9 3  1.059 139.6 0.?7? 
- I -  7s.v  0.0 92.5 n.o 0.269 
f l . l n b  21.1.= -28.5 -1.30 F.FO7 @ P . P  0.342 
0.407 1 I P . h  6.e 2 . 7 5  1.378 110.4 0.390 
- I -  ?3.5 0.0 0 4 . 0  0.0 0.769 
3.192 73P.C -77.9 -1.70 0 . R O O  01.7 3 . 3 5 4  
0.414 118.4 6 . 5  2.59 1 . O P P  111.3 0 . 3 @ 8  
0 . 7 8 9  163.9 267.2 0.5430 
3 .604  220.5 358.6 0 . 3 8 7 0  
1.029 15.1 -29.9 14.300 
1.014 -2.28 1.224 72.5 
0.8204 1.62 1.875 89.6 




C.777 169.1 261.5 0.5280 
0.610 272.5 359.3 0.3470 
1.079 16.4 -73.8 14.475 
1.025 -2.63 1.216 71.7 
0.R734 1.74 1.879 89.7 




3.765 172.6 ?59.3 0.5120 
1.02'1 17.6 - 3 R . O  14.678 
0.616 224.5 350.5 0.3870 
0.755 177.6 755.a 0.4970 
0.624 276.4 360.0 0.3870 
1.079 18.7 -42.3 14.924 
0.746 183.1 254.1 0.4820 
0.632 7?5.4 360.5 0.387 
1.079 19.6 -47.5 15.232 
1.018 -2.% 1.208 70.9 
0.R46A 1.84 1.884 89.9 
0.3R5 4.464 38.0 169.9 
1.012 -3.24 1.200 70.1 
0.8604 1.94 1.889 90.0 
0.357 4.913 42.6 168.6 
1.011A -3.53 1.195 69.3 
0.330 5.170 47.6 167.5 
1.0164 -3.82 1.192 68.5 
0.8956 2.13 1.900 90.3 
0.304 5.794 52.4 166.6 
1.033A -4.11 1.195 67.6 
0.9184 2.23 1 -907  90.5 
0.778 6.134 56.2 166.3 
1.0774 -4 .41 1.211 66.5 
0.9514 2.34 1.917 90.7 
0.249 6.322 57.6 166.9 
1.1866 -4.67 1.249 65.3 
1.004A 2.48 1.932 91.1 
0.215 6.255 54.3 168.6 
















- 1 -  71.'. 
O.2CR 7 3 L . O  -26.5 
0.141 llR.5 6 . 1  
-/- 19.9 
0 . 7 3 ~  27e.5 - 2 4 . 4  
0.W1 11P.6 5.7 
- / -  18.8 
5.797 221.5 -22.2 
-/- 18.2 
0.448 i i a . 0  5.3 
0.9 45.4 0.0 0.769 












0.747 197.3 252.1 0.4610 
0.651 232.1 161.7 0.3P7 
1.029 23.3 -56.1 16.203 
0.768 207.3 254.3 0.4590 
1.029 70.2 -57.5 17.037 
0.877 221.0 260.7 0.4680 
0.695 239.2 363.5 0.387 
1.029 20.2 -54.2 18.969 
O.MQ 235.5 262.5 0.387 
437PO.O 430.74.7 
6.26 11.79 
4 3 ~ 2 4 . 7  4 3 8 u . o  






109.0 -10.1 0.488 
233.5 9.7 0.465 
131.2 84.9 1.325 
108.5 -10.1 0.525 
231.3 10.3 0.469 
128.9 86.0 1-130 
43790.0 43P76.3 O.'l7P 215.5 -20.0 -1.93 O . R 9 1  112.9 0.434 
43826.3 47460.0 0.525 119-3 4.8 2.42 1.154 116.7 0.444 
7.95 11.00 - I -  1 8 . 4  ~ . n  103.7 0.0 0.273 
A R R I V A L  OATF = 2443070.0 
43640.0 491110.3 0.235 187.1 -32.4 -6.*I C . 9 1 2  71.7 0.764 0.871 138.4 296.4 0.6410 1.102 4.05 1.270 78.1 63.1 18.5 0.277 
5.27 0.76 510.8 - / -  53.7 3.4 77.6 0.0 0.2R6 1.070 359.2 4.7 12.964 0.773 2.359 18.9 156.7 133.2 79.4 0.938 
43810.3 43870.0 0.277 119.1 1 4 . 0  3.45 1.070 101.a  0.316 0.581 203 .5  366.3 0.397 0.7654 0.52 1.818 91.5 242.7 2.4 0.395 
43650.0 43811.1) 0.220 IQ8.0 - 7 9 . 4  -4.92 0.907 78.0 0.271 0.860 141-8 291.7 0.6270 
rt38ii.o 41870.0 0 . 2 8 3  118.7 13.1 3.67  1.023 132.4 3.319 0.533 209.)) 366.4 0.397 
1.092 1.92  1.264 77.1 
0.7694 0.71 1.820 91.6 
66.9 8.4 0.283 
242-4 3.3 0.395 




APHEL I 2 V 2 P S I  2 R A OECL SPEED 
APHFL 1 2 V 2 PSI 2 R A O E C L  S P E E D  
- A  E INCL L A M 1  LAM2 E T A  PERIC 
OEPAYT D L S S  
P A S S  A H R I V F  
OVI nv2 
CPEEO R A O E C L  I 1 V 1 PSI  I FCCEN SHA T H E T I  THET2 P E R I H  
SPEFO P b O E C L  : 1 V 1 P S I  1 FCCFN S Y A  T H E T I  T H E T 2  P E R I H  
OELVC L F G  KAPPA O F L K  R A S  O E C L S  C 0 I S l l  COIST2 RAP 0 F C L P  V P  
0.2!2 206.P -2R.4 -?.a9 0.491 78.5 0.276 0.849 145.3 247.4 0.6140 1.083 0.66 1.258 76-3 71.2 2.8 0.294 
121.2 - I -  47.4 0.8 30.6 0.0 O.2H1 1.070 5.5 -11.2 13.290 0.686 2.530 13.7 170.2 132.2 75.4 1.023 




0.837 148.8 283.3 0.6020 
0.591 214.3 367.1 0.397 
1.070 7.R -15.5 13.465 
1.073 -0.22 1.252 75.6 75.4 -0.9 0.307 
0.7854 1.24 1.826 91.8 241.1 5.7 0.397 
0.631 2.700 16.3 172.8 131-5  75.4 1.072 
1.063 -0.90 1.246 74.8 79.6 -3.4 0.320 
0.795A 1.46 1.830 91.9 240.4 6.7 0.398 
0.578 2.948 19.5 174.1 130.6 75.9 1.127 
1.053 -1.44 1.239 74.1 83.6 -5.1 0.334 
0.531 3.234 22.8 174.2 129.7 76.5 1.181 
0 . 8 0 6 ~  1.65 1.834 92.0 239.6 7.6 0.398 
1.044 -1.89 1.232 73.3 87.4 -6.4 0.348 
0.817A 1.80 1.838 92.1 238.7 9.3 0.399 
0.4R9 3.560 26.3 173-6 128-8  77.0 1.251 
1.034 -2.28 1.224 72.5 91.1 -7.4 0.363 
0.82912 1.94 1.842 92.3 237-8 9.0 0.400 
0.451 3.931 30.0 172.5 127.9 77.7 1.321 
43670.0 4 w 1 = . 4  
43813.4 03870.0 
4.84 0 . 8 3  
C.ZP7 214.6  -74.3 -3.23 O . S R 1  79.1 0.292 
0.3C6 117.6 13.5 3.19 1.035 134.2 3.328 
- I -  43.5 n.o ~ 2 . 6  0.0 0 . 2 7 ~  
0.702 221.7 - 7 8 . 5  -2.74 0.870 79.P O.2RP 
0.370 117.2 9 . 5  3.00 1.042 105.2 3.334 
-I- 39.7 0.0 R4.5 0.0 0.275 
0.147 2 2 8 . 0  -28.4 -2.45 0.859 80.7 0.295 
0.334 117.0 4.6 2.94 1.049 135.1 0.340 
- I -  36.0 0.0 R b . 3  0.0 0.273 
0.826 152.3  279.3 0.5880 
0.596 216.5 367.5 0.397 
1.070 3.4 -19.2 13.569 
0 . 8 1 4  156.0 775.2 0.5740 
0.6'31 719.R 367.9 0.397 
1.070 11.0 -22.7 13.654 
0.10: 273.4 -29.1 -?.?I 0 . r ) ~ ~  1 . 7  0.302 
9.34H lI6.R 7.4 7.70 1.057 IO7.1 0.346 
0.3 0.272 
0.H01 153.9 ?71.3 0.5590 
0.507 220.9 368.3 0.397 
1.070 12.5 -26.3 13.840 
0.759 161.9 267.4 0.5440 
0.613 227.9 364.7 0.397 
1.070 13.9 -30.0 14.003 
- I -  32.6 0.0 ~ 1 1 . 0  
0.1~1: ? 3 7 . ~  -21.3 -2.04 n .m7  
0.362 1 1 6 . ~  7.3 2.59 1 . 0 5 4  
-I- Z9.5 0.0 8 1 . h  
O . l R f  ? 4 C . R  -29.4 -1.91 0.924 
0.377 116.7 6.7 2.41 1.073 
-I- 26.6 0.0 91.2 
l.lr14 247.1 -29.? -1.93 0.316 
0.297 i i c . 4  6 . 3  7.40 1 . 0 ~ 1  
- I -  74.0 0.3 12.7 
O.lP5 241.4 -7U.R -1.79 0.807 
0.407 116.9 5 . 8  7.73 1.090 













0.777 168.1 263.6 0.5780 
0.619 724.9 369.1 0.397 
1.070 15.2 -34.1 1 4 . 1 8 8  
1.025 -2.63 J .216  71.8 94.6 -8.1 0.377 
0.8424 2.06 1.847 92.4 236.9 9.5 0.401 
0.417 4.352 34.1 171.2 126.9 78.4 1.397 
0.765 177.6 260.1 0.511U 
0.626 226.8  369.5 0.396 
1.070 14.4 -39.5 14.401 
0.755 177.h 256.9 0.4970 
0.633 22e.7 37o.n 0.396 
1.070 17.5 -42.5 14.655 
0.747 1 ~ 1 . 7  754.3 0.4830 
1.n70 19.3 -48.7 14.971 
3.641 230.7 370.4 0.39b 
0.743 la9.6 257.5 0.4710 
1.551 732.4 '70.' 0.396 
1.070 19.7  -53.8 15.387 
1.018 -2.94 1.208 71.0 97.9 -8.6 0.392 
0.8554 2.17 1.851 92.6 236.0 10.0 0.402 




1.012 -3.24 1.201 70.2 101.1 -9.0 0.407 
0.870A 2.26 1.856 92.7 235.0 10.5 0.403 
0.358 5.317 43.5 168.6 124.8 80.3 1.545 
1-0114 -3-52 1.195 69.4 103.9 -9.4 0.423 
0.8474 2.36 1.862 92.9 233.9 10.9 0.405 
0.332 5.R24 48.8 167.5 123.7 81.7 1.600 
1.0166 -3.81 1.192 68.5 106.3 -9.7 0.440 
0.90hA 2.45 1.868 93.1 232.7 11.3 0.407 
0.306 6.283 53.9 166.7 122.5 43.2 1.617 
43750.0 L2P71 .E. 
43R21.5 43970.5 
4.6' 1 I ' . O C  
0.192 ? - ~ . 6  -27.9 - 1 . 7 ~  0 . ~ 0 1  91.7 0.353 
-I- 19.13 0.0 95.6 0.0 0.269 
0.473 117.0 5.5 7 . ? 5  1.Oc9 111.3 3.382 
43760.0 4 3 ~ 7 7 . 4  
438>3.4 4 3 8 7 C . 0  
4.85 1 O . L l  
43770.0 G ~ R : ? . ?  
4387  3.S 43H70. t i  
'r.32 10.17 
437Rl.0 4 z R 7 4 . Q  
6.74 l O . ? 7  
4379n.n 4 3 P : b . ' +  
43 8 7 <+. 5 4 7 p 70. - 
43526.4 4 7 ~ 7 0 . ~ '  
7.92 i r . 4 4  
433'1n.O 47H7F.F 
4397P.R 47q70.0 
~ o . r ? o  10 .7n  
0 . 2 ~ ~  ~ ' 3 . 0  -76.4 -1.qo 0.890 a5.5 0.367 
o . 4 ~ n  117.2 5.1 2.19 1.109 117 .7  1.307 
- I -  1R.7 0.9 "7.1 0.9 0.269 
9.7-8 ZLP.5 - 2 4 . 4  -1.35 0.POR Illr).2 0.1112 
7.460 117.4 4.q 2 .17  1 . 1 7 2  113 .7  3 . 4 3 3  
- I -  17.3 0.0 9P.P 0 . C  0.770 
1.9334 -4.10 1.196 67.6 108.2 -9.9 0.460 
0.9294 2.54 1.R75 93.3 231.3 11.7 0.409 
0.280 6.637 57.9 166.4 121.1 84.7 1.578 
0.769 207.4 254.5 0.4610 
0.671 777.5 772.1 0.395 
1.070 19.7 -58.Y 16.773 
1.0774 -4.39 1.212 66.6 109.1 -10.1 0.486 
0.9614 2.65 1.R85 93.6 229.4 12.2 0.412 
0.251 6.810 59.1 167.0 119.2 85.9 1.459 
@.R?R 221.1 761.1 0.4710 1.186A -4.65 1 -250  65.4 108.5 -10.2 0.522 
0.715 241.1 771.13 0.395 1.0164 2.77 1.899 94.0 226.7 12.7 0.418 
1.070 19.0 -54.5 1R.084 0.217 6.687 55.1 168.7 116.6 86.8 1.235 
i . nno  740.3 274.2 0.4980 
1.070 17.7 - 4 4 . 2  10.960 
0.755 246.2 374.2 0.394 
1.502A -4.79 1.331 64.2 105.8 -9.9 0.580 
1.1174 7.94 1.924 94.6 222.5 13.2 0.430 
0.176 6.962 44.5 169.9 112.4 89.8 0.888 
AURIVAL O A T F  = 7441172.0 
7.235 l Q t . 9  -37.6 -6.R.i n.917 77.7 @.?e& 
0 . ~ 7 ~  11.7.1 1 2 . 0  = . S T  1 . 0 7 1  197.1 3.310 
737.6 - I -  51.0 1.5 77.0 0.0 n . 2 a 5  
1.2:n 1~7.c -79.4 -4.03 . ~ . Q c ?  7p.9 0.270 
i . ? e 2  1 1 6 . ~  - 1 . 9  7.qn 1.012 1?2.5 1.717 
? .7  -I- 49.1 0.0 70.0 0.1 o . ? u -  
0.712 7~6.54 - 7 ~ . 5  -7.40 P . P C ~ !  7a.5 .!.27~ 
- I -  45.3 p.0 ~ 0 . a  0.9 0 . 7 ~ 0  
o.201. ?14.5 - ? Q . / +  - - . 2 7  O . R ~ I  79.1 c .7ni  
0 . w  116.0 9.0 2 . i ~  i . n r 4  134.4 3.323 
-I- 41.5 0.1 W . P  5.0  0 . 7 7 ~  
n.2r i  ? ? i . i  - 1 8 . 6  - - ) . 7 7  ~ . ~ 7 n  79.9 0 . 7 ~ 7  
- I -  27.7 0 . c  94.7 0.3 c.775 
1 . ? " 3  116.3 lq.3 7.:17 l .P l7  1C3.5 '7.317 
7.911 115.7 7 .3  7.47 1.050 125.4 0.329 
0.107 T 7 P . O  - ? S . Q  -7.44 0.949 R(r.7 0.794 
'J. '?3 1!5.6 7.0 7.20 I.O"R 135 . '  3 . 3 3 5  
- I -  7 4 . 1  O..) 0 6 . 5  0.2 7.773 
0.107 733.4 -71.1 -7.7n 1.440 91 .9  0.301 
- I -  10.8 0.0 88.7 1.0 7.777 
1.747 115.6 5.7 7.14 1.W; 137.7 0.?41 
1.972 1 2 9 . 4  707.9 C.6420 
0.587 710.5 375.4 0.405 
1.108 35T.P 6 . 1  17.951 
43h40 .F 4 *el 11.4 
43410.4 41P72.3 
5.27 P . 4 7  
1.101 4.10 1.270 78.1 63.3 18.8 0.276 
0.7694 0.83 1.787 93.6 239.6 4.2 0.349 
0.777 2.352 18.9 156.4 122.7 80.1 0.997 
43650.C l K ? P l !  .1 
43011.1 47117'7.0 
*.ob F . + O  
0.900 141." 191.9 C . 6 2 P 0  
0.559 711.*  375.5 0.405 
i . i o n  2.5 -4.> 17.040 
1.002 1.93 1.264 77.2 67.0 8.5 0.282 
0.7744 1.07 1.784 93.7 239.2 5.5 0.350 
0.745 2.409 11.9 165.4 122.2 76.5 1.049 
0 . ~ 4 0  145.7 2 ~ 7 . 5  0.6150 
0 . 5 9 3  211.0 375.9 0.405 
1.108 4 . 5  -1.7 13.095 
r . n 7 8  1 w . 7  797.5 n.6020 
0.598 216.2 775.7 0.405 
1.108 4.7 -14.0 17.175 
C . G X  157.11 279.4 n .wqo  
0.602 7 1 9 . 4  776.5 0.404 
1.108 5.4 - 1 7 . 1  13.255 
C . R 1 4  156.0 175.4 0.5750 
O.hO?. 277.6 376.Q 0.404 
1.19P 10.0 -21.7 13.418 
n.S02 l 5 9 . R  271.4 0.5600 
0.61? 722.7 377.? 0.404 
i . i n e  11.5 -24.3 13.569 
1.OA3 0.67 1.259 76.4 71.3 2.8 0.293 
0.7814 1.41 1.791 93.8 238.5 7.2 0.351 
0.691 2.594 12.0 170.0 121.4 76.2 1.101 
1.073 -0.22 1.253 75.6 75.5 -0.9 0.306 
0.7904 1.70 1.795 93.9 237.5 8.7 3.353 
0.634 2.825 14.6 172.7 120.4 76.5 1.158 
1.063 -0.90 1.246 74.9 70.7 -3.4 0.319 
0.8004 1.94 1.798 94.1 236.7 9.9 0.355 
0.582 3.096 17.8 174.0 119.4 76.9 1.219 
1.053 -1.44 1.239 74.1 83.7 -5.2 0.333 
0.534 3.410 21.2 174.1 118.3 77.4 1.287 
0 . 8 1 1 ~  2 . 1 4  1.802 94.2 235.7 10.8 0.356 
1.044 -1.90 1.232 73.3 87.5 -6.5 0.347 
0.8234 2.30 1.807 94.4 234.7 11.6 0.358 
0.401 3.770 24.8 173.5 117.3 77.9 1.361 
437on.o ~ 1 ~ 1 6 . 1  




4.50 F . 7 7  
43720.0 43Q1 9 . d  
4 3 8 1 4 . 9  41F7?.f 
4 .55  0 . 3 . 4  
0.1P': 737.6 - 7 9 . 3  -7.03 0 . Q 2 R  R3.9 0.710 
0.361 115.0  5.7 ? . O ?  1-77?  13'1.3 0.340 
- I -  27.7 0.0 P 9 . U  3.3 0.271 
P.790 161.9 267.5 0.5450 
0.h19 774.7 377.6 0.404 
1.108 13.0 -28.5 13.737 
1.034 -2.24 1.224 72.6 91.2 -7.4 0.362 
0.r1354 2.43 1.811 94.5 233.6 12.3 0.360 
0.453 4.182 28.6 172.5 116.2 78.5 1.443 
c . ips  7 4 0 . ~  -79.4 - ] . 'an ? . p i 7  ~ 4 . 5  0.319 
".?7C 115.7 5.7 1.02 1.OP9 10P.9 O.355 
-!- ? 4 . a  0.3 0l .G 3.3 3.770 
n.777 1 5 R . 1  2h3.R 0.5290 
0.624 725.5 379.0 0 . 4 0 3  
1.10F 1 4 . 3  -32.7 13.926 
1.025 -2.63 I.21C 71.8 94.7 -8.1 0.376 
0.8484 2.55 1.815 94.7 232.6 12.8 0.362 





PASS A R R I V E  
ov1  o v 2  
43770.0 43819.8 
43819.1 43872.0 




SPCEO R A OECL I 1 V 1 PSI 1 FCCEN 5 4 4  THETl THET2 PERIH bPHEL I 2 V 2 PSI  2 R A OECL SPEED 
S P F E 0  R A DECL I 1 V 1 P S I  1 FCCEN SMb THFTl THET2 PERIH APHEL 1 2 V 2 PSI  2 R A OECL SPEED 
DELVC LEG KbPPA D€LK R A S  OECLS CDISTl  C D I S T ?  R4P 0ECLP VP - A  E INCL LhMl LAM2 ETA PERIC 
0.184 242.1 -29.2 -1.82 0.817 R6.4 0.329 0.766 172.7 260.3 0.5140 1.018 -2.94 1 -208  71.0 98.0 -8.6 0.390 
1.390 115.8 4.8 1.93 1.084 109.7 0.363 0.632 228.5 378.3 0.403 0-8624 2.65 1.820 94.9 231.4 13.3 0.364 
-/- 22.3 0.0 92.9 0.0 0.269 1.108 15.5 -37.3 14.141 0.389 5.178 37.4 169.9 113.9 80.0 1.623 
0.185 241.4 -28.8 -1.7R 0.808 88.R 0.340 0.756 177.6 257.1 0.4990 
0.405 116.0 4.5 1.76 1.047 110.5 3.370 0.640 230.3 378.7 0.403 
-/- 20.1 0.0 94.7 0.0 0.269 1.104 16.5 -42.5 14.395 
1.012 -3.23 1.201 70.3 
O.fl76A 2.74 1.825 95.0 



























4.62 9 - 0 2  
0.191 238.5 -27.9 -1.76 0.802 91.7’0.352 0.74R 183.2 254.5 0.4840 
0.421 116.2 4.1 1.69 1.106 111.3 0.379 0.648 232.1 379.1 0.402 
- / -  18.2 0.0 95.8 0.0 0.269 1.108 17.2 -48.0 14.710 
1.0116 -3.52 1.196 69.5 104.0 -9.4 
0.8934 2.82 1.830 95.2 229.1 14.1 













43829.0 ~ 3 8 7 2 . 0  
10.81 10.05 
43R00.0 43R29.0 
0.207 233.9 -16.4 -1.78 0.801 95.5 0.365 0.744 189.7 252.8 0.4720 
0.438 116.5 3.8 1.52 1.116 112.1 0.388 0.657 234.1 379.5 0.402 
- / -  16.8 0.0 97.3 0.0 0.269 1.108 17.5 -53.3 15.120 
1.016A -3.80 1.193 68.6 
0.9124 2.90 1.836 95.4 




0.237 7 2 8 . 4  -24 .1  - 1 . 4 3  0 . 8 1 ~  100.1 0.380 0.749 197.5 252.6 0.4640 
0.45R 116.9 3.5 1.55 1.128 1 1 3 . 1  0.399 0.669 236.2 379.9 0.402 
-/- 16.0 0.0 99.1 0.00.270 1.108 17.6-57.415.681 
1-0334 -4.09 1.197 67.8 108.3 -9.9 
0.9364 2.98 1.844 95.7 226.1 14.7 
0.283 7.202 51.6 166.5 108.6 85.4 
0.700 7?3.3 -72.0 -1.R9 0.R35 105.9 0.399 0.770 207.5 254.9 0.4630 
0.483 117.4 3.2 1.4R 1.144 114.3 0.414 0.685 238.8 380.5 0.401 
- I -  15.6 0.0 101 .1  0.0 0.271 1.108 17.6 -58.4 16.497 
0.374 219.3 -19.R -1.92 0.892 112.7 0.430 0.830 221.3 261.5 0.4730 
7.519 118.1 2.8 1.40 1.167 115.9 0.437 0.711 242.2 381.2 0.400 
-/- 16.1 0.0 10?.8 0.0 0.273 1.108 18.7 -53.9 17.792 
0.503 216.5 -17.8 - 1 . 8 3  1.004 119.9 0.499 1.000 240.5 274.7 0.5010 
0.575 119.1 2.4 1.31 1.206 118.2 0.475 0.760 247.1 382.2 0.399 
453.8 -1- 18.3 1.5 107.7 0.0 0.278 1 .11~ 18.1 -42.5 19.830 
bRRlVAL 0bTF = 2443874.0 
1.0774 -4.38 1.212 66.7 
0.9694 3.01 1.853 96.0 








1.1864 -4.63 1.251 65.6 
1.0216 3.18 1.867 96.4 
0.220 7.110 54.1 168.8 
1.5004 -4.15 1.331 64.5 
1.1204 3.31 1.892 97.1 
0.179 6.859 42.8 169.9 
216.8 15.5 
99.7 89.7 
0.2?5 lRh.7 -73.0 -6.98 0.913 77.8 0.263 
0.275 115.P 9.7 2.63 1.035 132.4 3.337 
89.0 - / -  51.3 0.6 78.4 0.0 0.284 
0.220 197.9 -29.6 -4.06 0.902 79.1 0.26s 
-/- 47.R 0.0 79.4 0.0 0.283 
0.211 ?06.P -7R.h -3.91 O.fl92 78.h 0.274 
-/- 43.R 0.0 R1.2 0.0 O.2RO 
0 . 2 ~ 0  115.7 ~ . 6  7.37 1 . 0 3 ~  132.9 n.339 
0.291 115.7 7.0 1.99 1.044 133.7 3.114 
0.R72 13R.3 297.5 0.6430 1.101 4.21 1.271 78.3 63.6 19.4 0.215 
0.592 212.2 383.5 0.410 0.1144 1.71 1.757 95.5 234.9 9.4 0.320 
1.144 356.R 10.8 17.925 0.785 2.338 19.6 155.7 110.8 81.8 1.029 




4381 1.4 43974.0 
5.03 7.h? 
43660.0 ~ 3 ~ 1 2 . 5  
43917.5 43874.0 
4.91 7.78 
0.861 1 4 1 . R  292.3 0.629D 1.092 1 -96  1.265 77.3 67.2 8.1 0.280 
0.594 213.3 3R3.6 0.410 0.777A 1.98 1-759 95.5 234.5 10.9 0 - 3 2 1  
1.144 1.4 0.1 17.816 0.755 2.470 9.4 165.1 110.3 78.1 1.110 
0.849 145.2 ZRR.0 0.6160 1.083 0.67 1.259 76.5 71.5 2.8 0.291 
0.598 215.4 383.9 0.410 0.7854 2.36 1.762 95.6 233.7 12.9 0.324 
1.144 7 . 8  -5.5 12.826 0.699 2.683 7.7 169.8 109.3 71.5 1.176 
0.838 148.7 253.R 0.6030 
0.607 217.5 384.2 0.410 
1.144 5.8 -9.8 12.901 
0.826 152.2 279.5 0.5900 
O.hq7 219.7 384.5 0.409 
1.144 7.5 -13.5 13.012 
1.073 -0.22 1.253 
0.7944 2.64 1.165 





































































































































43670.0 4 3 ~ 1 3 . 7  
4381 3.7 43874.3 
4.82 7.96 
0.205 ? 1 4 . h  -28.4 -1.23 0 . R R 1  79.2 0.2RO 
0.304 115.0 5.7 1.72 1.050 104.h 0.319 
- I -  3 9 . ~  0.0 a 3 . 1  0.0 0.277 
0.700 271.7 -28.6 -2.77 0.R71 
0.317 114.0 4.9 1.51 1.056 







43640.0 a w l  5.0 
43816.0 47374.7 




1.063 -0.91 1.246 
0.80411 2.86 1.769 
0.588 3.239 13.6 
0.196 77R.0 -28 .0  -7.43 0.960 
0.331 114.9 4.7 1 . 3 6  1.053 




0.815 156.0 275.7 0.5760 
0.617 221.R 394.8 0.409 
1.144 9.2 -17.1 13.147 
0.192 213.4 -79.1 -2.19 0.849 
0.346 114.0 3.7 1.74 1.070 
-/- 79.0 0.0 R8.5 
8 1 . 8  0.300 
37.2 0.318 
0.0 0.271 
O.RO2 159.R 271.7 0.5610 
0.618 271.4 355.1 0.409 
1.144 10.8 -20.7 13.299 
0.790 163.4 267.9 0.5460 
0.623 225.8 385.4 0.408 
1.144 12.3 -24.5 13.467 
0.778 I6Y.1 264.1 0.5310 
0.430 227.6 355.7 0.408 
1 . 1 4 4  13.6 -28.7 13.653 
0.767 172.7 260.6 0.5160 
0.636 274.4 386.0 0.407 
1.144 14.9 -33.5 13.864 
0.756 177.7 257.5 0.5010 
0 . h 4 3  731.2  386.3 0.407 
1.144 15.8 -38.5 14.112 
0.749 183.7 254.9 0.4870 
0.651 233.0 3R6.6 0.407 
1.144 16.5 -44.5 14.420 
0.745 189.7 253.3 0.4750 
0.650 134.9 386.3 0.406 
1.144 16.8 -50.2 14.823 
0.750 197.6 253.1 0.4670 
0.672 236.3 3P7.3 0.405 
1.144 15.9 -54.6 15.376 
1.043 -1.90 1.232 
0.8264 3.14 1.777 




O . l P 9  237.e -79.3 -2.cl2 O . R ? R  
- I -  7h.O 0.0 90.1 




0.16s 24c.8  -79.4 - 1 . ~ 9  0 . 8 7 ~  
0.374 115.2 2.9 1.04 1.OR5 
- / -  73.1 0.0 91.7 
O.lP3 242.1 -29.7 -1.90 O . 8 1 R  
0.389 115.5 2.5 1.30 1.093 
-1- 20 .6  0.0 93.2 
0.403 115.7 2.4 0 . 9 4  1.101 
1.1R4 241.4 -7R.7 -1.76 0.809 










43750.0 4 3 P 7 1  . Q  
43871.8 43q74.0 
4.50 8.57 
43760.1 4 3 9 2 7 . ~  
43822.Q 47874.0 




43780.0 4 3 ~ 7 5 . 7  
438375.7 47574.0 
h . l P  * . S ?  
43709.9 4 3 P 7 h . 9  
43426.a 4‘LR74.0 
7 . ~ 7  9 . 7 8  
84.6, 0 . 3 1 ~  
0.0 0.770 
~ 6 . 5  0.327 
0.0  0.269 
O 8 . R  0.352 
09.5 0.360 
PR.8 0.338 
1 3 . 4  3.357 
0.0 0.269 
1.025 -2.63 1.217 
0.8514 3.33 1.786 
0.423 4.986 28.9 
1.018 -2.94 1.209 
0.8654 3.40 1.790 
0.392 5.592 33.6 
1.012 -3.23 1.202 
0.48061 3.4h 1.795 
0.364 6.253 39.0 
1.0114 -3.51 1.196 
0.8966 3.51 1.801 
0.338 6.926 44.8 
0.190 2 3 8 . 5  - 7 7 . ~  -1.74 0.803 91.7 0.350 
0.419 116.0 2.2 n.q9 1.110 111.2 5.376 
- / -  15.5 0.0 96.1 0.0 0.269 
0.205 233.8 - 2 h . 7  -1.76 0.802 95.E. 0.363 
3.475 116.4 2.0 0.95 1.120 112.3 0.385 
-1- 15.3 0.0 07.7 0.0 0.269 
O.7?5 
0.455 
22’3.7 -24.3 -1 .RO 0.811 100.1 0.378 
116.R 1.8 0.50 1.1?1 113.C 0.397 
0.0 0.270 
1.0336 -4.07 1.198 
0.9384 3.62 1.813 
0.786 7.935 54.9 - / -  14.5 0.0 99.4 
U . 7 9 8  1 2 7 . 1  -?1.Q -1.95 0.837 
0.475 117.4 1.6 0.76 1.145 
- / -  14.9 0.1 101.5 
0.371 ?IS..? -19.7’-1.98 O.894 
3.514 l lR .7  1.4 3.70 l . l t 9  
-/- 1 5 . 1  0.0 104.2 
0.771 207.7 255.5 0.4661) 1.0774 -4.35 1.214 66.9 109.3 -10.2 0.479 
O.69R 239.4 387.7 0.405 0.9701 3.67 1.823 98.0 218.3 18.4 0.367 
1.144 17.1 -55.6 16.185 0.258 8.028 55.9 167.2 94.3 86.8 1.811 
5.R 0.346 





0.831 221.5 2h2.1 0.4770 1.1864 -4.59 1.252 65 -8  108.6 -10.2 0.514 
0.712 242.7 388.3 0.404 1.0216. 3.73 1.837 98.5 215.5 18.3 0.378 
1.144 19.0 -50.7 17.474 0.224 7.628 51.1 168.8 91.6 87.6 1.485 
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E4RT H-V ENUS -MERCURY 
DEPART P P S S  SPFFD I) A OECL I 1 V 1 P S I  1 ECCEN SM4 THETl THET2 PERIH 
PASS 4RRIVE SPEED P A OECL I I V 1 PSI 1 ECCEN S M A  THETl THET2 PERIH 
O V 1  PV2 OELVC LEG KhPP4 OELK R d 5  OECLS C O l S l l  C O I S T Z  RAP O E C L P  VC 
APHEL I 2 V 2 PSI 2 R A OECL SPEED 
4PHEL I 2 V 2 P S I  2 R A OECL SPEED 
- A  E INCL LAMI LAM2 ETA PERIC 
1.497A -4.70 1.331 64.8 105.8 -10.0 0.569 
1.1164 3.81 1.860 99.2 211.3 17.9 0.397 
0.183 6.735 39.6 169.8 87.6 89.5 1.009 
1.001 240.8 275.4 0.5050 
0.759 247.3 389.0 0.402 
1.144 18.7 -39.2 19.673 
O A T f  = 2443876.0 
0.882 195.1 301.2 0.6520 
0.590 203.7 390.4 0.414 
1.177 355.2 4.0 13.512 
0.869 138.6 294.9 0.6360 
0.559 209.4 390.3 0.414 
1.177 1.5 -10.1 13.073 
0.861 141.7 292.7 n.63oo 
0.597 214.1 390.7 0.414 




0.499 216.4 -17.7 -1.77 1.004 119.7 0.495 
0.569 119.6 1.2 0.64 1.705 117.9 0.471 
177.2 - I -  17.7 0.6 108.1 0.0 0.279 
A R R I V A I  
0.775 171.8 -38.3-10.79 n.927 77.3 0.260 
0.305 117.9 31.5 9.04 1.032 131.2 0.297 
447.5 -It 47.2 2.8 75.8 0.0 0.290 
1.111 8.28 1.275 78.9 60.6 36.2 0.305 
0.765A -4.71 1.726 96.8 230.9 -25.9 0-322 














0.235 1R7.9 -30.9 -6.45 0.911 77.5 0.269 
O.ZR3 117.1 25.4 6.87 1.031 101.1 0.297 
422.1 - /+  51.5 2.9 75.5 0.0 0.29@ 
1.103 3.72 1.269 77.7 62.1 16.5 0.283 
0.764A -2.54 1.725 96.8 230-8 -14-5 0-303 
0.742 2.416 25.4 158.8 100.0 74.3 0.957 
0.219 197.e -29.8 -4.09 0.902 78.1 0.268 
0.279 115.1 -6.7 -1.83 1.042 133.0 0.306 
30.6 -I- 50.0 0.2 79.R 0.0 0.282 
1.092 1.98 1.265 77.4 67.4 8.8  0.279 
0.779A 6.16 1.731 97.1 229.2 32 -6  0-343 
0.763 2.376 18.7 164.8 97-3 79.6 1.043 
0.711 206.8 -28.7 -3.91 O.RO2 78.6 0.273 
O.2R9 114.8 -4.7 -1.20 1.047 133.8 0.311 
- / -  43.7 0.0 Rl.16 0.0 0.279 
0.850 145.2 288.4 0.6180 
0.600 216.1 391.0 0.413 
1.177 3.4 9.5 12.744 
1.082 0.68 1.259 76.6 71.7 2.9 0.289 
0.7876 5.52 1.734 97.2 228.3 29.5 0.336 
0.707 2.686 9.6 169.6 96.7 78.4 1.192 
0.205 214.6 -28.5 -3.23 O.RR2 79.2 0.279 
0.302 114.7 -3.0 -0.88 1.053 104.6 3.317 
-I- 38.8 0.0 81.5 0.0 0.276 
0.839 148.7 284.2 0.6050 
0.605 218.3 391.2 0.413 
1.177 5.4 3.1 12.715 
1.073 -0.23 1.253 75.8 75.9 -0-9 0.302 
0.7966, 5.20 1.738 97.4 227.2 27.9 0.334 






0.200 221.7 -28.6 -2.76 0.871 79.9 0.285 
-I- 34.6 0.0 85.4 0.0 0.274 
0.316 114.7 -2.3 -0.70 1.059 105.5 0.323 
0.827 152.3 280.1 0.5910 
0.609 220.4 391.4 0.413 
1.177 7.3 -2.0 12.781 
1.063 -0.91 1.247 75.0 80.1 -3.5 0.316 
0.8066 5.02 1.741 97.5 226.1 26.9 0.334 








0 . 1 ~ 5  2?8.0 -28.9 -2.42 0.861 80.8 0.292 
0.330 114.8 -1.8 -0.58 1.Oh6 135.3 3.329 
- I -  30.R 0.0 P7.2 0.0 0.273 
O.Rl5 156.0 276.1 0.5770 
0.614 222.4 391.7 0.412 
1.177 9.0 -6.5 12.893 
1.053 -1.45 1.240 74.3 84.0 -5.3 0.330 
0.8164 4.90 1.745 97.7 224.9 26 -1  0.336 
0.545 3.761 7.5 173.9 93.9 78.2 1.505 
1.043 -1.90 1.233 73.5 87.9 -6.6 0.344 
0.8284 4.82 1.749 97.9 223.7 25.6 0.337 
0.501 4.222 11.5 173.4 92.9 78 -4  1.616 
1.034 -2.29 1.225 72.8 91.6 -7.5 0.358 
0.8404 4.76 1.754 98.1 222.6 25.1 0.340 
0.463 4.761 15.6 172.4 91.8 78-7 1-740 
1.025 -2.63 1.217 72.0 95.1 -8.2 0.372 
0.8526 4.72 1.758 98.2 221.4 24-7 0.342 
0.428 5.392 20.1 171.3 90.8 79-2 1.881 
1.018 -2.94 1.210 71.3 98.4 -8.8 0.386 
0.8666 4.68 1.762 98.4 220.2 24.3 0.345 
0.397 6.126 25.0 170.0 89.7 79.8 2.036 
0.191 233.5 -29.1 -2.18 0.850 81.8 0.299 0.803 159.8 272.1 0.5630 
0.344 114.9 -1.5 -0.50 1.073 107.2 0.336 0.620 224.4 391.9 0.412 
-I- 27.4 0.0 88.9 0.0 0.271 1.177 10.6 -10.7 13.031 
0.1R7 1 3 7 . 8  -29.3 -2.00 0.839 83.1 0.307 
0.358 115.1 -1.3 -0.45 1.080 108.0 0.343 
-I- 24.2 0.0 90.5 0.0 0.770 
0.183 240.8 -79.3 -1.87 0.829 84.16 0.316 
0.372 115.3 -1.1 -0.40 1.087 108.8 0.350 
- I -  21.4 0.0 92.1 0.0 0.270 
0.181 242.1 -29.2 -1.78 0.819 86.5 0.326 
0.386 115.6 -1.0 -0.37 1.095 109.5 0.357 
-I- 18.R 0.0 93.6 0.0 0.269 
0.791 163.R 268.2 0.5480 
0.625 226.3 392.2 0.411 









0.779 168.1 264.5 0.5330 
0.631 228.1 392.5 0.411 
1.177 13.6 -19.4 13.362 
0.768 172.7 261.0 0.5180 
0.638 229.8 392.7 0.410 
1.177 14.8 -24.4 13.559 
43740.0 43821.2 0.182 241.3 -28.7 -1.73 0.810 8R.8 0.336 0.758 177-7  257.9 0.5030 1 . 0 1 2  -3.23 1.203 70.5 101.5 -9.2 0.401 
43821.2 43876.0 0.401 115.0 -0.9 -0.34 1.103 110.3 0.365 0.645 231-6 392.9 0.410 0.8806, 4.65 1.767 96.6 219.0 24.0 0.359 
4.50 8.46 - I -  16.5 0.0 95.1 0.0 0.269 1.177 15.8 -30.0 13.793 0.369 6.949 30.5 168.8 88.6 80.7 2.195 
43750.0 43822.1 0.188 238.4 -27.8 -1.72 0.804 91.8 0.348 
0.416 116.2 -0.8 -0.31 1.111 111.1 0.373 
- I -  14.7 0.0 96.6 0.0 0.269 
0.750 183.3 255.4 0.4890 
0.652 233.3 393.2 0.409 
1.177 16.5 -36.2 14.085 
1.01lA -3.50 1.197 69.8 104.3 -9.5 0.416 
0.8966 4.63 1.772 98.8 217.7 23.6 0.353 
0.343 7.807 36.7 167.8 87.4 82.0 2.333 
43822.1 43876.0 
4.58 4.57 
43760.0 43823.1 0.204 233.6 -26.2 -1.73 0.804 
43823.1 43876.0 0.432 116.6 -0.7 -0.29 1.120 




0.747 189.8 253.8 0.4780 
0.661 235.1 393.4 0.408 
1.177 16.9 -42.5 14.472 
1.016A -3.78 1.195 69.0 106-7  -9-8 0.432 
0.914A 4.60 1.778 99.1 216.4 23.2 0.357 
0.317 8.570 43.0 167.0 86.2 83.6 2.401 
43770.0 43824.1 0.234 228.1 -24.2 -1.76 0.813 
43824.1 49876.0 0.451 117.1 -0.6 -0.27 1.132 
5.25 8.86 -I- 12.7 0.0 99.8 
43780.0 43P25.4 0.286 223.0 -21.8 -1.81 0.839 
43825.4 43876.0 0.475 117.8 -0.6 -0.25 1 - 1 4 6  





13.9 3 . 4 0 8  
0.0 0.272 
0.752 197.7 253.7 0.4700 
0.672 237.1 393.7 0.408 
1.177 17.0 -47.6 15.014 
0.773 207.9 256.1 0.4700 
0.687 239.5 394.0 0.407 
1.177 17.3 -49.0 15.821 
0.833 221.8 262.9 0.4810 
0.711 242.6 394.5 0.405 
1.177 18.4 -44.6 17.120 
1.002 241.2 276.2 0.5100 
0.754 247.1 395.0 0.403 
1.177 19.5 -34.1 19.445 
1.033A -4.05 1.199 68.1 108.5 -10.0 0.451 
0.937A 4.58 1.785 99.3 214.8 22.8 0.363 
0.291 9.038 48.1 166.7 84.8 85.2 2-340 
1.077A -4.32 1.215 67.2 109.4 -10.2 0.475 
0.968A 4.56 1.794 99.7 212.9 22.3 0.371 
0.262 8.995 49.5 167.4 83.0 86.4 2.098 
1.185A -4.55 1.253 66.1 108.7 -10.3 0.509 
1.0164 4.53 1.807 100.2 210.4 21.5 0.383 
0.229 8.239 45.1 168.9 80.6 87-3 1.656 
1.494A -4.65 1.332 6 5 - 1  105.8 -10.0 0.562 
1.105A 4.50 1.830 100.9 206.7 20.4 0.404 
0.188 6.692 34.6 169.6 77.0 89.2 1-069 
43790.0 43827.1 0.368 219.0 -19.6 -1.R2 0.895 112.4 0.423 
43827.1 43876.0 0.509 118.7 -0.5 -0.23 1.157 115.4 0.430 
7.76 9.43 -I- 13.9 0.0 104.6 0.0 0.274 
43800.0 43829.5 0.495 216.2 -17.6 -1.71 1.005 119.4 0.491 
43829.5 43876.0 0.562 120.1 -0.4 -0.20 1.202 117.6 0.465 
10.61 10.05 - I -  17.2 0.0 108.5 0.0 0.279 
ARRIVAL DATE = 2443878.0 
43630.0 43811.5 0.308 164.7 -43.7-13.99 0.925 77.6 0.253 0.885 134-7 304.6 0.6610 
13811.5 43878.0 0.337 118.1 33.3 10.50 1.042 102.7 0.303 0.597 213.8 397.0 0.416 
6.54 8.10 551.6 - I +  41.8 3.1 79.7 0.0 0.282 1.208 348.5 14.0 14.180 
1.109 11.41 l a 7  79.7 65.1 47.4 0.338 
0.777A -6.19 1.705 98.4 223.5 -32.8 0.336 
0.520 3.018 47.4 130.9 87 -1  91 -1  0-937 
43640.0 43809.9 0.235 187.3 -31.9 -6.70 0.912 77.6 0.265 0.871 138-5 296.2 0.6400 
43809.9 43878.0 0.278 116.6 21.6 5.78 1.035 101.5 0.297 0.592 210-9 396.8 0.416 
5.27 6.87 94.8 - I +  50.5 0.7 77.0 0.0 0.287 1.208 0.7 -4.2 12.993 
1.102 3.94 1.270 78.0 62.8 17.9 0.279 
0.768A -1.46 1.702 98.2 224.7 -8-5 0-292 
0.764 2.374 22.3 157.3 87.8 76.3 1.028 
43650.0 43810.3 0.222 198.1 -28.9 -4.84 0.901 77.9 0.273 0.858 142.0 290.7 0-6240 
43810.3 43878.0 0.287 116.7 23.5 6.47 1.037 101.8 0.298 0.593 211.6 396.8 0.416 
5.07 6.97 390.2 -I+ 50.6 2.6 77.6 0.0 0.286 1.208 4.9 -18.1 13.159 
1.093 1.86 1.263 76.9 66.3 8.0 0.287 
0.7706 -2.15 1.702 98.2 224.5 -12.3 0.295 
0.719 2.461 25.1 166.2 87.6 73.6 0.964 
43660.0 43810.8 0.216 206.9 -27.9 -3.86 0.889 78.3 0.281 0.846 145.5 285.5 0.6080 
43810.8 43878.0 0.303 117.0 26.9 7.76 1.039 102.2 3.330 0.595 212.5 396.9 0.416 
1.084 0.63 1.257 75.8 70.1 2.6 0.303 
0.773A -3.44 1.704 98.3 224.1 -19.4 0.305 
4.98 7.24 984.6 -I+ 51.0 6.3 78.5 0.0 0 . 2 8 4  1.208 7.6 -29.2 13.471 0.646 2.627 33.2 171.2 87.3 73.4 0.854 
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F APTH-VFNUS-H FRCURY 
O E P L R T  D A S S  S”FF0 P A D F C L  I 1 V 1 P S I  1 ECCFH SH4 T H E T l  THET? P E R I H  
P A S S  A?RIVr V E F D  I) A O E C L  I 1 V 1 P S I  1 FCCFN S M A  T H E T l  THET2 PERIH 
rvi nv2 o F L v r  L F G  K A P P A  OFLK R A S  O F C L S  cnisr i  C ~ I S T Z  P A P  n E a P  VP 
APHEL I 2 
4PHEL I 2 
- A  E 
V 2 P S I  2 R A OECL SPEED 
V 7 P S I  2 R A OECL SPEED 
I N C L  LAM1 LAM2 ETA PERIC 









437ar1.0 4 2 8 2 1 . 4  
43571.4 41117R.O 
4.49 9 . 7 5  
43750.0 4-877.3 
43822.’ 43R78.O 
4.57 9 . S R  
43760.0 43823.3 
43423.3 4=978.0 









43800.0 47870.9  
43829.9 43878.9 
43877.4 1 1 ~ 7 8 . 0  
10.49 1 c . 5 ~  
0 . 1 ~ 8  737.8 -29.3 -2.91 n . 8 3 ~  83.1 0.308 
0.350 115.9 -13.3 -4.52 1.077 107.5 0.337 
-/- 24.8  0.0 90.2 0.0 0.770 
0.790 163.9 267.9 0.5470 
0.623 225.4 398.3 0.413 
1.208 16.1 13.5 13.317 
1.034 -2.29 
0.8336 8 . 8 8  
0.458 4.655 
1.225 72.7 91.4 -7.5 0.359 
1.726 99.3 217.3 42.1 0.392 
17.3 172.4 82.8 74.5 1.676 
0.1P3 24C.P -29.3 -1.87 0.579 84.6 0.216 
0.372 116.0 - l o . ?  -3.63 1.085 135.4 0.345 
- /-  20.a 0.0 92.1 0.0 0-269 
0.779 168.1 264.6 0.5330 
0.630 227.6 398.1 0.412 
1.2oe 16.4 5.5 13.285 
1.025 -2.63 
0.8476 429 5.546 7.92 
1.218 72.0 95.1 -8.2 0.372 
1.731 99.6 216.0 38.0 0.382 
10.9 171.3 81.4 75.7 1.949 
0.181 242.1 -29.2 -1.78 0.819 86.5 0.375 
O.PP5 116.3 -R.4 -3.12 1.093 139.2 3.353 
-/- 17.6 0.0 9 3 . 8  0.0 0.269 
0.1P1 241.3 -28.7 -1.77 O.fl11 88.9 0.335 
0.309 116.6 -7.1 -2.73 1.101 113.3 0.361 
-/- 14.9 0.0 95.4 0.0 O.2h9 
0.768 172.7 261.2 0 . 5 1 S O  
3.636 229.4 398.5 0.412 




1.210 71.3 98.5 -8.8 0.385 
1.736 99.8 214.9 35.4 3.378 
8 . 8  170.0 8 0 - 2  76.6 2.214 
1.204 70.6 101.6 -9.2 0.399 
1.741 100.0 213.8 33.4 0.377 
11.6 168.9 79.0 77.6 2.493 
1.198 69.9 104.5 -9.6 0.413 
1.746 100.2 212.7 31.8 0.378 
17.5 167.8 77.9 78.8 2.762 
1.196 69.1 106.9 -9.9 0.429 
1.751 100.5 211.5 30.3 0.380 
2 4 . 8  167.1 76.7 80.6 2.942 
0.759 177.7 258.1 0.5050 
0.643 231.2 398-7 0.411 












238.3 -27.7 -1.69 0.806 3 1 . 8  0.346 
116.9 -6.1 -2.41 1.109 110.5 3.370 
-/- 1 2 . 8  0.0 96.9 0.0 0.769 
0.751 183.4 255.8 0-4920 
0.651 233.3 398.9 0.410 
1.708 18.5 -15.5 13.767 
0.748 189.9 254.3 0.4810 
0.659 234.8 399.1 0.409 
1.208 14.8 -23.4 14.106 
0.754 197.0 254.2 0.4740 
0.670 236.7 399.3 0.409 
1.208 18.9 -30.8 14.618 
0.775 20R.1 256.9 0.4740 
0.654 739.1 199.6 0.408 
1.208 10.0 -35.9 15.419 
0.202 237.5 -26.2 -1.70 0.805 05.4 0.358 
0.429 117.4 - 5 . 3  -2.11 1.119 111.6 0.379 
-/- 11.3 0.0 94.5 0.0 0.770 
0.232 727.9 - 2 4 . 9  -1.7’ 0.515 100.0 0.371 
3.447 117.9 -4.6 -1.99 1.129 117.5 1.390 




1.201 68.3 108.7 -10.1 0.447 
1.758 100.7 210.1 28.9 0.384 
31.9 166.9 75.3 82.6 2.901 
0.2R? 222.e -21.7 -1.76 O.R41 105.h 0.389 
0.470 118.5  -3.O -1.77 1.143 113.6 0.434 
- I -  11.0 0.0 102.4 0.0 0.272 
0.503 119.5 -3.3 - 1 . 5 6  1.154 1 1 5 . 1  3.425 
0.365 218.8 -19.4 -1.77 0.897 112.2 0 . 4 1 9  
-/- 12.8 0.0 105.1 0.0 n.275 
0.490 216.0 -17.4 -1.64 1.005 119.1 0.487 
-/- 16.R 0.0 109.0 0.0 0.280 




1.216 67.4 109.5 -10.3 0.470 
36.0 167.5 73.7 84.6 2.532 
1.767 101.1 208.5 27.4 0.391 
0.P35 227.1 263.7 0.4860 
0.706 242.1 399.1 0.406 




1.254 66.4 108.8 -10.3 0.503 
1.780 101.6 206.3 25.7 0.402 
34.4 169.0 71.5 86.2 1.815 
1.003 241.6 777.2 0.5150 
0.747 746.4 400.3 0.404 




1.332 65.5 105.9 -10.1 0.554 
1.801 102.4 203.2 23-4 0.424 
27.3 169.4 68.3 88.8 1.127 




0.735 186.9 -32.6 -6.55 0.912 77.7 0.264 
0.276 117.0 20.3 5.41 1.036 101.6 0.296 
19.1 - I +  50.5 0.1 77.9 0.0 0.285 
0.872 13R.4 297.0 0.6420 
0.593 211.2 407.4 0.417 




1.270 78.1 63.3 18.8 0.276 
1.679 99.3 219.6 -6.2 0.295 




0.271 19R.0 -29.3 -4.91 0.901 78.0 0 . 2 1 1  
0.283 117.0 21.3 5.82 1.034 101.9 0 . 2 7 8  
176.0 - I +  50.0 1.2 78.7 0.0 0.284 
0.860 141.9 291.6 0.6270 
0.594 212.0 402.4 0.417 




1.264 77.1 66.8 8.4 0.283 
1.680 99.4 219.3 -8.5 0.297 
22.4 165.6 76.3 74.2 1.010 
1.258 76.2 70.8 2.7 0.297 
1.682 99.4 218.7 -13.0 0.303 
29.0 170.5 75.9 73.8 0.942 
1.251 75.2 74.7 -0.8 0.313 
1.684 99.5 218.1 -18.4 0.312 
36.1 173.5 75.7 74.3 0.856 
1.195 69.0 106.8 -9.8 0.432 
1-724 101.5 207.1 44.3 0.448 
30.4 167.0 71.7 71.1 2.430 
1.201 68.4 108.7 -10.1 0.447 
1-732 101.8 206.2 39.5 0.436 










43770.0 ~ 3 ~ ~ 4 . 5  
43824.5 ~ % w o . n  
K . 2 1  10.96 
43780.0 4 1 8 2 5 . 0  
6.0h 10.57 
43825.9 49880.0 
0.214 206.B -78.3 -7.98 0.890 78.4 0.278 
0.297 117.1 73.3 6.64 1.041 112.5 0.331 
504.5 -I+ 4 9 . 2  3.3 8o.n 0.0 0.282 
0.209 214.6 -28.1 -3.24 0.879 79.0 0.285 
0.312 117.4 25.R 7.69 l.O’t5 103.0 7 . 3 3 4  
984.7 - I +  49.0 6.1 R l . 2  0.0 0.280 
0.203 733.6 -76.2 -1.7? 0.404 95.4 0.160 
0.431 l l b . 8  -16.0 -6.57 1.111 110.9 0.371 
- / -  13.3 0.0 98.7 0.0 0.770 
0.231 227.0 -24.0 -1.72 0.815 100.0 0.371 
0.446 119.2 -12.5 -5.33 1.123 117.0 3.383 
- /-  10.5 0.0 100.4 0.0 0.271 
0.282 722.6 -71.6 -1.73 0.842 105.5 0.387 
0.4h7 119.8 -10.0 -4.45 1.117 113.2 0.398 
-/- 10.0 0.9 102.7 0.0 0.272 
0.362 71R.6 -19.3 -1.71 0.890 112.0 0.415 
0.49R 17C.7 -7.5 -3.h9 1.157 114.7 0.+19 
-/- 12.0 0.0 105.6 0.0 0.275 
0.844 145.3 286.8 0.6120 
1.236 7.9 -25.2 13.346 
0.835 148.9 252.1 0.5970 
0 . 5 1 8  214.7 40Z.6 0.416 
1.216 10.2 -33.6 13.666 
0.747 189.R 253.9 0.4780 
0.652 233.2 404.0 0.410 
1.236 29.5 27.0 14.434 
0.754 197.9 254.4 0.4740 
1.236 26.6 13.0 14.582 
0.777 20P.3 257.3 0.4760 
0.677 238.1 404.4 0.408 
1.736 24.3 -1.9 15.193 
O.fl37 222.4 264.5 0.4900 
0.699 241.2 404.6 0.406 
1.236 22.5 -12.3 16.453 
0.596 213.4 402.5 0.417 
















1.217 67.6 109.6 -10.3 0.467 
1.741 102.2 205.0 35.6 0.433 




1.255 66.7 108.9 -10.4 0.498 
1.754 102.8 203-3 31.8 0.438 





43830.2 419P0.0  
10.37 11.46 
0 - 4 8 5  215.9 -17.3 -1.56 1.006 119.8 0.482 
0.516 122.2 -5.P -3.00 l . l P 9  116.3 3.452 
-/- 16.7 0.9 109.6 0.0 0.281 
1.004 242.0 278.1 0.5200 
0.737 245.4 404.9 0.403 




1.332 65.9 105.9 -10.1 0.546 
1.775 103.6 200.9 27.6 0.454 
17.0 169.2 61.8 87.7 1.168 







43660.0 4 3 8 1 7 . 4  
43812.4 41842.0 
4.91 7.49 
0.235 186.5 -33 -3  -7.04 0.913 77.8 0.262 
0.274 118.1 70.0 5.29 1.026 101.5 0.29b 
23.4 - /+  50.9 0.2 78.8 0.0 0.284 
0.872 13R.3 297.8 0.6440 
0.592 211.0 407.3 0.417 




1.271 78.3 63.7 19-7 0.274 
1.660 100.3 215.5 -5.3 0.307 
22.1 155.4 66.5 77.8 1.044 
0.220 197.8 -29.7 -4.97 0.902 78.1 0.269 
0.280 118.1 70.5 5.52 1.038 101.8 0.297 
128.6 - I +  50.4 0.9 79.5 0.0 0.283 
0.861 141.8 292.4 0.62% 
0.593 211.7 407.3 0.417 




1.265 77.3 67-2 8.7 0.280 
1.661 100.3 215.3 -6.6 0.309 
21 -2  165.0 66.3 74-5 1.020 
0.212 206.8 - 2 8 . 5  -3.90 0.891 78.5 0.275 
0.292 118.1 21.7 6.10 1.041 132.4 3.331 
341.1 - I +  49.1 2.2 81.0 0.3 0.280 
0.849 145.2 287.4 0.6160 
0.596 213.3 407.4 0.417 
1.263 8.3 -23.0 13.259 
1.083 0 -67  
0.7756 -1 .84 
0.694 2.513 
1.259 76.4 71.3 2.8 0.292 
1.663 100.4 214.8 -9.7 0.314 
26.7 170.0 66.0 74.1 0.975 
43670.0 43813.3 
43813.3 438P2.0 
4.84 7-67  
0.207 214.6 -28.3 -3.23 0.881 79.1 0.282 
0.307 118.2 23.3 6.83 1.045 103.1 0.305 
640.5 -I+ 48.1 4.0 R2.5 0.0 0.278 
0.837 143.8 283.3 0?6010 
0.599 214.9 407.5 0.416 




1.252 75.6 75.4 -0.9 0.307 
1.665 100.6 214.1 -13.5 0.321 




OEPART PdSS SPEED R 4 OECL 1. 1 V 1 PSI I ECCEN SMA T H E T l  THET2 PERIH APHEL I 2 V 2 PSI  2 
PASS ARRIVE SPFFO R A OECL I 1 V 1 PSI 1 ECCEN SM4 T H E T l  THETZ PERIH APHEL I 2 V 2 PSI  2 
O V 1  OV? OELVC LFG K4PPA OELK P A S  O E C L S  C n r S T l  COIST2 RAP OECLP VP -A E INCL LAN1 
43790.0 r3R27.5 0.363 218.7 -19.3 -1.74 0.898 112.1 0.417 0.836 222.3 264.1 0.4880 1.1854 -4 .48 1.255 66.6 
43R21.6 438V.0  0.500 122.1 -17.4 -8 .22  1.1$5 113.9 0.407 0.685 239.2 408.7 0.406 0.9644 12.15 1.727 103.6 
7.65 13.14 - I -  15.1 0.0 105.4 0.0 0.275 1.263 32 -9  26.9 16.995 0.237 7.586 30.9 169.1 
43800.0 43830.4 0.481 215.1 -17.1 -1.51 1.006 118.6 0.479 1.005 242.3 278.8 0.5240 1.486A -4.49 1.333 66.2 
R A OECL SPEED 
R A OECL SPEED 
LAM2 E T A  PERlC 
108.8 -10-4 0.500 
200.4 43.7 0.512 
63.1 74.4 1.962 
105.9 -10.2 0.540 
199.3 34.4 0.501 
58.1 84.4 1.120 









0.723 243.9 408.9 0.403 
1.263 25.6 3.6 18.778 
04TE = 2443884.0 
0.873 138.2 298.6 0.6460 
0.591 210.4 411.6 0.416 
1.286 1.4 1.0 12.875 
0.862 141.1 293.2 0.6320 
0.592 211.0 411.6 0.416 
1.2R6 6.1 -12.6 12.958 
1.0434 9.63 1.749 104.5 
0.203 6.519 11.5 169.1 
43830.4 4 3 8 R P . O  0.540 123.9 -11.3 -5.15 1.178 
10.29 17.92 - I -  17.6 0.0 109.9 
43640.0 43811.6 0.235 186.0 -34.0 -7.26 0.914 
43811.h 41884.0  0.272 119.7 19.9 5.?3 1.034 
5.28 7.83 75.6 - / *  51.8 0.5 19.7 
1.100 4.47 1.212 78.5 
0.766A -0.98 1.642 101.1 
0.800 2.313 22.8 154.2 
1.092 2 -02  1.265 77.5 
0.168A -1.14 1.643 101.1 
0.774 2.356 20.6 164.5 
64.2 20.9 0.272 
212.8 -4.8 0.326 
58.0 78.4 1.032 
67.6 9.0 0.277 
212.7 -5.6 0.326 
57.8 74.7 1.013 
43650.0 43137.0 0.218 191.7 -30.0 -5.03 0.903 
43R17.0 43RP4.0 0.276 119.7 20.1 5.3R 1.036 
5.01 7 . R R  158.4 - I +  51.3 1.1 R0.3 
43660.0 43813.Q 0.210 Z f l t . 1  -2R.R -3.92 0.892 
43813.9 43RP4.0 0.788 119.6 20.9 5.81 1.039 
4.8s R . C O  314.7 -It 49.8 2.1 81.9 
78.6 0.773 0.850 145.1 288.6 0.6180 1.082 0 -68  1.260 76.6 71.8 2.9 0.288 
07.3 0.331 0.594 712.7 411.7 0.416 0.7734 -1.60 1.645 101.3 212.2 -7.8 0.332 
0.0 0.279 1.286 9.9 -21.6 13.180 0.714 2.472 25.3 169.5 57.5 14.2 0.980 
1.073 -0.23 1.253 75.8 
0.7804 -2.18 1.648 101.4 
0.650 2.614 31.0 172.3 
43610.0 43814.0 0.204 214.6 -28.5 -3.23 O.PR2 
43814.0 4 3 3 8 4 . 0  0.302 119.6 21.9 6.36 1.043 




0.839 149.7 284.3 0.6050 
0.597 214.4 411.8 0.415 
1.2R6 11.3 -28.8 13.448 
43610.0 43R15.0 0.200 221.7 -2R.6 -2.76 0.871 
43815.0 43584.0 0.316 119.8 23.1 6.99 1.048 





0.827 152.3 280.0 0.5910 
0.600 216.1 411.8 0.415 
1.286 13.5 -35.1 13.740 
O4TE = 2443R86.0 
1.063 -0.91 1.247 75.0 
0.7861 -2.83 1.650 101.5 
0.597 2.773 36.5 173.7 
80.0 -3.5 0.316 
211.1 -13.4 0.345 
57.1 75.1 0.893 
43640.0 43812.3 0.236 185.3 -35.0 -1.54 0.915 
43812.3 43BRh.O 0.270 1 2 1 . R  19.9 5.27 1.032 
5.29 R . V  163.2 -/t 52.9 1.7 80.9 
1 R . O  0.258 
01.2 0.296 
0.0 0.280 
0.874 138.1 299.7 0.6490 
0.559 209.6 415.4 0.415 
1.308 1.9 2.3 12.831 
1.100 4 -73  1.272 78.8 64.8 22.4  0.270 
0.7644 -1.01 1.628 101.8 211.3 -4.6 0.350 
0.812 2.293 23.9 152.7 50.8 79.0 1.012 
4365P.O 43R12.6 0.217 191.5 -30.5 -5.10 0.904 
43812.6 43RR6.0 0.773 121.1 70.1 5.71 1.033 
5.00 R . 5 -  236.7 - / +  52.1 1 . 1  91.3 
43660.0 43813.6 0.206 296.1 -29.q -3.94 0.893 
4 . e l  P.65 363.2 - /+  51.1 7.5 R7.9 




0.863 141.6 294.0 0.6340 
0.590 210.1 415.4 0.414 
1.308 6.9 -11.8 12.892 
1.091 2 - 0 6  1.266 77.1 
0.7654 -1.11 1.629 101.8 
0.195 2.321 20.3 163.8 
68.1 9.5 0.273 
211.2 -5.0 0.351 
50.1 74.8 0.996 
72.3 3.0 0.284 
210.9 -6.6 0.356 
50.5 74.3 0.969 
16.5 -0.9 0.297 
210.4 -8.6 0.361 




0.852 145.1 289.5 0.6210 
0.592 211.7 415.5 0.414 
1.30R 9.1 -20.5 13.100 
1.ORZ 0.70 1.260 76.9 
0.7704 -1.48 1.631 102.0 
0.135 2.429 24.3 168.9 
43610.0 43R14.7 0.202 214.1 -28.6 -3 .7 )  O . R R 3  
43814.1 433R6.0 0.797 121.5 21.2 4.01 1.041 




0.840 148.6 285.3 0.6090 
0.595 213.5 415.5 0.413 
1.308 17.0 - 2 1 . 3  13.352 
1.012 -0.23 1.254 76.1 
0.7174 -1.94 1.633 102.1 
0.672 2.563 29.5 171.8 
4 3 6 ~ 0 . 0  49915.3 0.197 ? ? I . ?  -38 .7  -7.14 0.873 
43815.R 43RP6.0 0.311 111.6  77.0 6.51 1.005 




0.829 152.2 281.1 0.5950 
0.598 215.3 415.5 0.413 
1.308 14.2 -33.2 13.629 
1.062 -0.92 1.248 75.3 80.6 -3.6 0.311 
0.7834 -2.48 1.636 102.3 209.9 -10.8 0.368 
0.613 2.712 34.6 173.1 50.1 75.2 0.908 
43690.0 4381b.R O.lQ3 178.1 -78.9 -7.30 0.867 
4.64 9.21 90b.R -It 46.1 5.4 9 8 . 1  






O . R l 1  155.9 717.0 0.5810 
0.601 217.0 415.6 0.412 
1.30R 16.4 -3R.6 13.922 
0 4 T E  = 2 4 4 3 R 8 8 . O  
0 . ~ 1 6  137.9 300.9 0.6520 
1.053 -1.41 1.241 74.5 
0.7904 -3.08 1.638 102.4 
0.561 2.813 39.6 173.5 
84.5 -5.4 0.325 
209.4 -13.2 0.375 
50.0 15.8 0.811 
43640.0 L3RI2.? 0.238 1 3 4 . =  -76.3 -1.93 0.916 1.099 5.10 1.273 79.0 
0.7624 -1.09 1.616 102.4 
0.822 2.271 25.6 150.7 
65.5 24.5 0.268 
210.9 -4.6 0.378 
44.8 19.9 0.985 
4 3 8 1 7 . 2  4 2 ~ w . 0  
5.32 0 . 7 ~  
43h5n.n 43R17.2 
43R11.7 43RRP.O 












4.60 r . O ?  
0.26R 174.3 70.1 5.24 1.0?9 lOQ.9 O.23R 0.587 2 0 R . l  418.1 0.412 
781.4 -/t 54.1 7.0 82.2 0.0 0.2 l f l  1.328 2.4 4.5 12.805 
0.216 ] s i . ?  -30 .9  -5.19 0 . 0 0 5  78.4 0.263 0.864 141.5 295.3 0.6370 
3 5 ~ . 5  - i t  54.5 7.5 R Z . ~  ~ . 0 0 . 2 1 8  1.328 7.a -11.1 1 2 . ~ 1 9  
0.769 174.2 70.1 5 . 9 6  1.029 101.0 0.233 0.557 203.R 415.7 0.412 
1.091 2.16 1.267 17.9 68.6 10.0 0.269 
0.7624 -1.11 1.617 102.4 210.9 -4.5 0.378 
0.818 2.284 20.2 163.0 44.7 74.9 0.969 
O.iC7 706.6 -29.4 - 3 . 0 6  0.804 1 5 . 9  O.24R 0.853 145.0 790.5 0.6250 
0.279 174.0 70.4 5 . 5 1  1.033 101.6 0 . 3 3 1  0.589 210.4 418.7 0.412 
467.7 - I +  57.9 q.2 ~ 4 . 0  ~ . 0 0 . 2 1 6  1.328 10.6-19.713.014 
1.OR1 0.72 1.261 77.1 
0.1674 -1.43 1.619 102.6 
0.155 2.385 23.6 168.4 
72.8 3.2 0.280 
210.6 -5.9 0.382 
44.6 74.4 0.948 
r.700 714.7 -78 .8  -3.72 0.984 19.5 0 . 2 7 3  0.~47 i 4 ~ . 5  2 8 6 . 3  0.6120 
0.292 127.0 20.9 5.59 1.0a7 102.4 0.356 0.542 212.3 418.5 0.411 
516.5 - / *  50.1 3.9 85.8 0.00.774 1.328 12.9-26.213.255 
1.071 -0.24 1.255 76.3 77.1 -1.0 0.292 
0.7734 -1.82 1.621 102.7 210.2 -7.5 0.387 
0.695 2.511 28.3 171.2 44.4 74.8 0.927 
0.195 221.8 - 7 R . R  -7.11 C.fil4 R0.7 0 . 2 7 8  0.P31 152.1 282.3 0.5990 
0.305 173.9 71.4 6.2'3 I.OG1 133.7 0.310 0.595 214.1 413.3 0.410 
703.4 -It 48.7 4.4 R7.1 0.0 0 .212  1.328 15.1 -31.7 13.511 
1.062 -0.94 1.249 75.6 
0.7194 -2.27 1.624 102.9 
0.636 2.651 33.0 172.6 
81.2 -3.1 0.305 
209.8 -9.2 0.394 
44.3 15.3 0.905 
85 -2  -5c6 0.319 
209.4 -11.0 0.400 
44.2 75.9 0.880 
o. icn Z Z R . ~  -79.0 -2.35 0.164 e1.1 0.7~4 0 . ~ 1 9  155.9 z7q.2 0.5860 
851.- - i t  4 6 . 9  5.1 ~ 9 . 4  0.0 0.211 1.328 11.2 -36.7 13.154 
0.319 1'4.0 71.0 4.74 1.0%5 1 0 3 . 9  7.315 0.59R 715.9 418.3 0.410 
1.052 -1.49 1.243 74.9 
0.1864 -2.77 1.626 103.0 
0.5R2 2.803 37.6 173.0 
APRlV4L O A T F  = 2443890.0 
0.241 lR2.R -3R.Z -R.94 0.017 18.3 0.752 0.917 131.8 307.5 0.6510 
O.26P 121.1 20.3 5.79 1.026 1 0 0 . P  0.700 0.554 731.R 471.5 0.409 
430.5 - / +  55.3 3.1 '34.0 9.1 0.276 1.345 2.1 h . 5  1 2 . 7 9 4  
0.215 197.1 -31.5 -5.79 0.905 78.5 0.260 0.565 141.4 796.1) 0.6400 
0.765 1 2 1 . 3  20.2 5.72 1.025 100.5 0.239 0.584 707.2 471.6 0.409 
577.4 - I *  56.6 3 . 7  R3.5 0.0 Q.271 1.245 R . 8  -10.4 12.741 
43640.0 49814.3 
43814.3 4 = 8 ~ 0 . 0  
5.31 1 1 . 1 4  
1.098 5.69 1.274 79.4 
0.7594 -1.22 1.608 103.0 
0.826 2.271 28.3 147.7 
1.090 2.25 1.268 78.2 
0.7584 -1.13 1.607 103.0 
0.444 2.244 20.2 162.2 
66.5 27.6 0.268 
211.4 -4.7 0.408 
39.7 81.4 0.953 
69.1 10.6 0.265 
211.4 -4.4 0.407 
39.1 75.0 0.936 
43650.0 43P14 .0  
49814.0 4 3 R 9 f l . O  
4.94 10.11 
43660.0 47R15.0 O.705 706.6 -79.6 -2.QQ 0.Ra5 19.1 0.265 0.954 144.0 291.6 0.6280 l.OR1 0.74 1.262 77.3 73.3 3.3 0.275 
43815.@ 43991.0 0.215 177.0  20.4 5.+5 1.078 IOI.? 0.137 0.586 208.7 421.6 0.409 041634 -1 -41  1.609 103.1 211.2 -5.4 0.411 




DEPART PASS SPEED R A OECL I 1 V 1 PSI 1 ECCEN SUA THETl THET2 PERIH APHEL I 2 V 2 PSI  2 R A DECL SPEED 
PASS ARRIVE SPEED R A OECL I 1 V 1 PSI 1 ECCEN SUA THETl THET2 PERIH APHEL I 2 W 2 PSI 2 R A OECL SPEED 
O V 1  O V Z  OELVC LEG KAPPA DECK RAS OECLS COISTl CDlSTZ RAP OECLP VP - A  E INCL LAM1 LAM2 ETA PERIC 
43670.0 43816.2 0.198 214.7 -29.0 -3.21 0.886 79.6 0.270 0.843 148.4 287.5 0.61W 1.071 -0.24 1.256 76.6 77.7 -1-0 0.287 
43816.2 43890.0 0.287 126.7 20.7 5.75 1.032 132.0 3.306 0.588 210.8 421.6 0.408 0.76841 -1.77 1.612 103.2 210.9 -6.7 0.416 
4.71 10.37 691.7 -/+ 52.7 4.6 87.1 0.0 0.273 1.345 13.8 -25.2 13.152 0.721 2.457 27.3 170.5 39.5 74.9 0.904 
43680.0 43817.4 0.192 221.9 -28.9 -2.68 0.876 
43817.4 43890.0 0.299 126.7 21.0 6.09 1.035 




0.832 152.0 283.5 0.6040 
0.591 212.6 421.6 0.408 
1-345 16.0 -30.4 13.403 
1.061 -0.96 1.250 75.9 
0.775A -2.16 1.614 103.4 























































43690.0 43818.5 0.187 228.2 -29.0 -2.31 0.866 
43818.5 43890.0 0.312 126.7 21.4 6.46 1.041 




0.821 155.8 279.5 0.5910 
0.594 214.4 421.6 0.407 
1.345 18.1 -35.1 13.666 
1.052 -1.51 1.244 75.2 
0.7826, -2.57 1.617 103.6 
0.606 2.732 35.9 172.4 
43700.0 43819.5 0.182 233.7 -29.1 -2.05 0.856 
43819.5 43890.0 0.326 126.8 21.8 6.86 1.045 








0.810 159.7 275.6 0.5780 
0.597 216.2 421.6 0.406 
1.345 20.2 -39.4 13.938 
DATE = 2443892.0 
0.880 137.5 305.2 0.6630 
0.582 207.6 424.1 0.405 
1.361 1 -4  11.9 12.885 
0.R66 141.3 297.2 0.6430 
0.580 235.5 424.1 0.406 
1.361 9.9 -9.7 12.660 
0.856 144.8 292.8 0.6310 
0.582 207.1 424.1 0.406 
1.361 12.7 -18.1 12.827 
0.845 148.3 288.7 0.6200 
0.584 209.0 424.0 0.405 
1.361 14.9 -24.2 13.045 
0.834 152.3 284.8 0.6080 
0.587 210.9 424.0 0.404 
1.361 17.0 -29.2 13.284 
0.824 155.7 280.9 0.5960 
0.590 212.8 424.0 0.404 
1.361 19.1 -33.6 13.535 
DATE = 7443894.0 
1.042 -1.96 1.237 74.5 
0.7891 -3.02 1.619 103.7 
0.558 2.882 40.0 172.3 
43.640.0 43816.1 0.252 179.3 -41.7 -9.90 0.918 
43816.1 43892.0 0.273 130.3 20.5 5.45 1.023 
5.55 11.14 654.3 -I+ 55.7 4.6 87.0 
1.097 7.02 1.276 80.0 
0.7606 -1.51 1.603 103.6 
0.797 2.318 34.4 141.6 
43650.0 43814.8 0.214 196.7 -32.2 -5.41 0.906 
43814.8 438O2.0 0.260 130.9 20.4 5.19 1.019 




1.089 2.36 1.269 78.4 
0.7546 -1.18 1.601 103.4 
















-30.0 -4.02 0.897 79.1 0.262 
70.5 5.38 1.022 130.7 0.333 
57.4 5.6 86.4 0.0 0.273 
-29.2 -3.20 0.887 79.7 0.266 
20.6 5.64 1.026 101.5 3.337 
55.1 5.8 88.4 0.0 0.272 
-29.0 -2.65 0.877 8 0 . 5  0.271 
20.8 5.93 1.030 102.3 0.311 
52.6 6.0 90.3 0.0 0.270 
1.080 0.77 1.263 77.6 
0.758A -1.42 1.602 103.5 
0.815 2.288 22.4 167.0 
1.070 -0.25 1.258 76.9 
0-764A -1.74 1.605 103.7 
0.750 2 -401  26.3 169.8 
1.061 -0.98 1.252 76.2 
0.770A -2.09 1.607 103.8 
0-688 2.526 30.4 171.2 
1.051 -1.54 1.246 75.5 
0.7766. -2.46 1.610 104.0 
0.632 2.661 34.3 171.8 
0.195 214.7 
0.281 130.0 





























972.9 - I+  
-29.0 -2.27 0.868 81.4 0.276 
21.0 6.25 1.015 133.1  3.316 











-32.9 -5.56 0.907 70.7 0.255 
20.6 5.16 1.013 99.4 0.332 
62.1 6.9 86.2 0.0 0.273 
0.868 141.2 298.5 0.6470 
0.576 203.5 426.2 0.402 
1.374 11.2 -8.9 12.575 
1.089 2.50 1.269 78.7 
0.750A - 1 . 2 3  1.597 103.8 












E A R T  H-VENUS-HER CURY 
44150.0 44439.7 0.369 951.1 
44439.7 44576.0 0 . 3 8 0  163.9 
7.78 10.42 980.6 +/+ 
6.7 3.79 0.966 
37.6 5.0 6.6 
-2.7 -1.02 1.079 
44160.0 444a4.9 0.358 359.3 
44444.9 44576.0 0.365 170.9 
7.54 1 1 . 2 ~  870.8 +I+ 
10.7 3.96 0.965 
-3.2 -1.14 1.072 
39.2 4.6 14.9 
44170.0 44450.3 0.346 7.7 
44450.3 44576.0 0.352 177.9 
7.31 12.27 807.R +/+ 
15.0 4.06 0.964 
-3.8 -1.32 1.065 
40.9 4.4 23.4 
44180.0 44455.7 0.335 16.3 
44455.7 44576.C 0.340 184.7 
7.OR 13.20 781.7 +/+ 
19.0 4.07 0.969 
-4.9 -1.53 1.057 
47.8 4.4 32.0 
44190.0 44461.1 0.324 25.2 
44461.2 44576.0 0.329 191.4 
6.86 14.2i 834.8 + /+  
22.7 4.00 0.961 
-6.7 -2.19 1.049 
44.9 4.9 40.7 
44130.0 44479.2 0.392 334.6 
44420.2 44578.0 0.411 149.5 
8.27 8.45 995.3 +I+ 
-2.7 3.18 0.968 
-0.8 -0.34 1.094 
33.6 4.7 350.1 
O E P P R T  P A S S  S P E E O  R n nEcL I I v I PSI I 
P A S S  ARRIVE SDFFD R A DECL I 1 V 1 PSI 1 
O V l  DV2 DFLVC LFt K A P P A  OELK R A S  O E C L S  
44140.0 44434.1 0.378 342.9 
44434.1 44578.0 0.390 156.4 
7.95 8.83 831.7 +/+ 
44150.0 44439.0 0.364 351.2 
44439.0 44578.0 0.372 163.3 
7.66 0.35 674.2 +I+ 
44160.0 44444.1 0.351 359.4 
44444.1 4457R.9 0.355 170.1 




















































































+ I +  
l . R  7.47 0.967 
-0.9 -0.35 1.088 
35.4 4.1 357.8 
6.3 3.70 0.966 
-1.0 -0.37 1.082 
37.2 3.5 5 -6  
10.7 3.87 L1.965 
- 1 . 2  -0.40 1.076 
98.9 2.9 13.7 
15.1 3.96 0.964 
-1.3 -0.44 1.070 
40.6 2.3 21.8 
19.1 3.Q8 0.063 
-1.6 -0.51 1.063 
42.4 1.9 30.0 
22.8 3.91 0.061 
-2.0 - n . u  1.056 
44.4 1.6 38.3 
76.1 3.78 0.959 
-2.8 -0.82 1.049 
46.7 1.7 46.5 
28.8 3.57 0.957 
-4.2 -1.?1 1.042 
49.2 2.1 54.6 
30.8 3.30 0.954 
-9.0 -2.53 1.034 
52.2 3.5 63.0 
-2.7 3.16 0.968 
0.4 0.17 1.095 
33.0 3.9 350.0 
1.7 3.43 0.967 
0.5 0.17 1.090 
34.9 3.2 357.4 
6.3 3.65 0.966 
0.5 0 . 1 R  1.085 
36.7 2.4 5.0 
10.7 3.80 0.965 
0.6 0.19 1.079 
38.5 1.6 1 2 - 8  
15.1 3.89 0.964 
0.6 0.70 1.073 
40.3 0.8 20.7 
19.2 3.91 0.963 
0.7 0.22 1.067 
42.3 0.1 28.6 
22.9 3.85 0.961 
0.9 0.26 1.061 
44.4 0.0 36.6 
26.3 3.73 0.959 
1.1 0.31 1.055 






































































ECCEN 5 9 &  1HETl THET2 P E R I H  APHfL I 2 V 2 PSI  2 
ECCEN S M 4  T H E T I  THET2 P E R I H  APHEL I 2 V 2 P S I  2 
COISTl COlST2 R A P  O E C L P  VP - A  E INCL LAM1 
















0.939 120.4 428.5 0.608 
0.632 132.8 369.8 0.408 
1.264 276.1 25.0 15.108 
0.932 120 .8  427.4 0.614 
0.626 134.6 363.4 0.410 
1.264 283.4 23.2 14.778 
0.925 121.3 426.4 0.619 
0.620 136.7 356.9 0.4100 
1.264 290.7 21.2 14.487 
0.918 122.0 425.7 0.624 
0.613 138.9 350.6 0.4090 
1.264 298.0 19.3 14.230 
0.911 122.8 425.2 0.627 
0.606 141.3 344.3 0.4OM) 
1.264 305.4 18.2 14.011 































0.952 119.9 431.1 0.593 
0.645 129.5 390.0 0.405 
1.293 260.4 25.5 15.810 
0.946 120.0 429.1 0.604 
0.640 130.7 383.5 0.411 
1.293 267.R 24.3 15.339 
0.939 120.2 427.4 0.613 
0.635 132.2 377.2 0.415 
1.293 274.9 22.6 14.924 
0.932 120.6 425.9 0.620 
0.629 173.9 370.9 0.418 
1.293 282.0 20.4 14.560 
0.925 121.2 424.7 0.626 
0.624 135.9 364.7 0 . 4 1 9  
1.293 2R9.0 17.9 14.235 
0.918 121.R 423.6 0.631 
0.618 138.0 358.6 0.4200 
1.293 296.0 15.1 13.945 
0.912 122.6 422.6 0.636 
0.612 140.3 352.7 0.4190 
1.293 303.0 12.2 13.684 
0.905 123.6 421.8 0.640 
1.293 310.1 9.4 13.449 
0.605 142.8 346.9 0.41m 
0 - 8 9 9  124-R 421.0 0.644 
0.599 145.4 341.3 0.4150 
1.293 317.2 7.5 13.240 
0.892 126.1 420.6 0.646 
0.592 148.2 3 3 5 - 8  0.4110 
1.293 324.3 9.4 13.090 

























0.953 119.9 430.9 0.594 
0.646 129.2 396.5 0.406 
1.320 260.0 23.6 15.782 
0.946 119.9 428-7 0.606 
0.642 130.4 390.2 0.414 
1.320 267.1 22.3 15.267 
0.939 120.1 426.6 0.616 
0.637 131.8 384.0 0.420 
1.320 274.1 20.5 14.814 
0.932 120.5 424.9 0.624 
0.692 133.4 377.9 0.424 
1.320 280.9 18.1 14.416 
0.925 121.0 423.4 0.631 
0.627 135.3 371.9 0.427 
1.320 287.7 15.3 14.065 
0.919 121.7 4 2 2 - 1  0.637 
0.621 137.3 366.0 0.428 
1.320 294.4 12.1 13.750 
0.912 122.6 420-9 0.642 
0.616 139.6 360.2 0.423 
1.320 301.4 8.5 13.423 
0.905 123.6 419.7 0.647 
0.610 142.0 354.7 0.4290 






































































3.97 1.297 106.2 
4.80 1.816 92.6 
3.562 154.1 17.4 
3-55 1.294 105.5 
5-00 1.812 90.9 
3.365 156.1 17.2 
3.04 1.291 105.0 
5-26 1.807 89.2 
3.194 158.3 16.8 
2-46 1.288 104.5 
5.63 1.802 87.7 
3-047 160.4 16.1 
1.83 1.286 104.1 
6.26 1.797 86.1 
2.923 161.8 15.2 
4.50 1.303 107.6 
4.37 1.793 98-0 
3.995 153.2 17.0 
4-26 1.300 106.6 
1.702 154.5 17.6 
4.42 1.789 96.1 
3.92 1.297 105.8 
4.47 1.786 94.4 
3.451 156.2 18.0 
3.49 1.294 105.0 
3.237 158.5 18.0 
4.54 1.782 92.7 
2.98 1.291 104.4 
4.61 1.778 91.2 
3.050 161.2 17.7 
2.41 1.288 103.8 
4.71 1.773 89.7 
2.886 164.3 17.2 
1.78 1.286 103.3 
4.85 1.769 88.2 
2.742 167.5 16.7 
1.13 1.283 102.8 
5.06 1.764 86.9 
2.615 170.5 16.3 
0.45 1.281 102.3 
5.48 1.759 85.6 
2.503 172.5 16.2 
-0.21 1.279 102.0 
6.82 1.754 84.4 
2.425 169.2 16.2 
4.49 1.303 107.6 
4.32 1.765 99.7 
3-978 154.9 11.0 
4.24 1.300 106.5 
4.30 1.762 97.8 
3.658 156.2 17.8 
3.88 1.297 105.5 
4.27 1.758 96.0 
3-386 158.0 18.3 
3.45 1.294 104-7 
4.25 P.755 94.4 
3.153 160.4 18.5 
2-94 1.291 104.0 
4.22 1.751 92.9 
2.954 163.3 18.4 
2.37 1.288 103.3 
4.18 1.747 91.4 
2.779 166.7 18.1 
1.75 1.286 102.7 
4.13 1.743 90.1 
2.646 170.4 17.8 
1.11 1.283 102.2 
2.518 174.4 17.6 
4.07 1.739 88.8 
R A  


















































































































































1 1 V 1 PS1 1 ECCEN SRA THE71 THETZ 
1 1 V 1 PS1 1 ECCEN SRA THETl THETZ 
OELK RAS OECLS C O I S T l  COISTZ RAP OECLP 
P E R  IH 







































































0 -683  
APHEL I 2 V 2 PSI 2 
APHEL I 2 V 2 PSI 2 
- A  E INCL LAM1 
R A OECL SPEED 
R A OECL SPEED 
LAHZ' ETA P E R K  
249.8 2.0 0.278 
267.8 14.9 0.465 
134.5 97.2 1.063 
258.0 -1.0 0.267 
271.1 13.6 0.484 
137.9 98-1 1.042 
265.9 -4.1 0.257 
273.8 11.7 0.501 
141.0 98.4 1.002 
280.9 -10.1 0.241 
279.4 20-7 0.558 
142.5 100.6 0.959 
287.4 -13.1 0.230 
280.6 16.3 0.560 
145.6 99.8 0.917 
293.7 -15.8 0.222 
282.0 14.8 0.570 
147.5 99.7 0.864 
299.5 -18.1 0.215 
283.4 14.0 0.581 
149.0 99.8 0.810 
DEPART P A S S  
P A S S  ARRIVE 




S P E E D  R A 























3.55 0.957 74.9 0.276 
0.40 1.049 77.4 0.294 
0.0 52.3 0.0 0.646 
0.899 124.8 418.6 
0.605 144.5 349.4 
1.320 315.1 0.6 
0.893 126.3 417.6 
0.599 147.1 344.4 
1.320 321.8 -3.5 
0.887 128.0 416.5 
0.594 149.7 339.7 
1.320 328.7 -8.4 
1.147 0.44 1.281 101.6 
0.783 3.97 1.735 87.6 
0.766 2.387 178.0 17-7 
1.131 -0.21 1.279 101.1 
0.774 3.79 1.730 86-5 
0.831 2.264 176.4 18.2 
1.115 -0.83 1.277 100.6 
0.765 3.37 1.726 85.5 
0.897 2.170 171.6 19-1 
3.31 0.955 75.7 0.266 
0.57 1.043 78.2 0.290 




3.04 0.952 76.5 0.257 
0.97 1.037 73.1 0.288 
1 - 5  67.2 0.0 0.719 
44250.0 44486.8 0.218 83.1 
44486.8 445PO.O 0.241 217.7 
5.01 14.47 378.0 +/- 
33.5 2.41 0.944 
-9.8 -2.31 1.024 
62.1 3.0 81.4 
33.3 2.12 0.939 
- 4 . 4  -0.99 1.020 












0.875 132.3 414.7 
0.584 155.2 331.0 
1.320 340.8 -0.0 
1.085 -1.93 1.273 99.8 
0.751 6.63 1.717 83-7 
1.022 2.027 168-4  21.8 
44260.0 44490.3 0.200 92.1 
44490.3 44580.0 0.230 220.3 
4.75 14.54 543-5 +/- 
44270.0 44493.8 0.183 100.3 
44493.8 44580.0 0.222 222.4 
4.52 14.84 764.2 +/- 
44280.0 44497.1 0.167 107.6 
44497.1 44580.0 0.215 224.0 
0.870 135.2 412.9 
0.580 157.6 327.8 
1.320 347.1 -7.4 
0.864 138.4 411.7 
0.576 160.1 324.6 
1.320 352.8 -10.3 
1.069 -2.38 1.271 99-1 
0.745 5.31 1.714 83.0 
1.121 1.937 166.9 24.1 
1.056 -2.76 1.269 98.7 
0.740 4.94 1.710 82.4 
1.203 1.873 164.1 26.0 
32.4 1.83 0.934 
-2.9 -0.63 1.015 
71.2 6.6 92.7 
31.1 1 - 5 5  0.929 
-2.2 -0.48 1.010 
0.860 142.1 410.6 
0.572 162.6 321.9 
1.320 358.0 -11.8 
1.043 -3.06 1.267 98.3 
0.736 4.77 1.707 81.8 
1.282 1.819 161-7 27.8 4.31 15.15 990.R +/- 75.6 8.9 98.1 0.0 0.867 
ARRIVAL D A T E  = 2444582.0 
2.89 0.970 66.8 0.398 
0.66 1.101 67.8 0 . 3 9 3  
4.2 343.1 0.0 0.341 
3.18 0.968 6R-1 0.377 
0.65 1.096 59.3 0.372 
3.4 350.2 0.0 0.365 
3.43 0.967 69.2 0.359 
0.65 1.091 70.7 3.354 
2.5 357.4 0.0 0.392 
3.62 0.966 70.3 0.343 
0.66 1.086 71.9 0.339 
1.6 4.7 0.0 0.423 
3.76 0.965 71.2 0.328 
0.69 1.081 73.3 3.325 
0.6 12.3 0.0 0.456 
0.959 120.1 434.0 
0.651 128.4 408.8 
1.343 252.7 22.5 
44120.0 44424.8 0.412 325.9 -7.0 
44424.8 44512.0 0.440 143.3 1.5 
8.70 9.03 949.3 +I+ 30-3 
44130.0 44429.2 0.393 334.t -2.7 
44429.) 44582.0 0.412 149.8 1.6 
8.28 8.59 727.7 +I+ 32.3 
441a0.0 44433.8 0.375 343.0 1.7 
44433.8 44582.0 0.387 156.4 1.7 
7.90 R.38 509.8 +/+ 34.3 
44150.0 44438.5 0.359 351.3 6.3 
44438.5 44582.0 0.365 167.9 1.9 
7.57 8.37 301.5 +I+ 36.2 
44160.0 44443.2 0.344 359.5 10.7 
44441.2 44582.0 0.345 169.3 2.1 
7.26 R.51 110.1 +I+ 38.2 
44170.0 44448.1 0.330 7.9 15.1 
44448.1 44582.0 0.327 175.7 2.3 
6.98 8.77 +I+ 40.1 
1.341 4.69 1.306 109.0 
0.907 4.40 1.743 103.2 
0.307 4.422 155.8 15.7 
1.312 4.51 1.303 107-7 
0.888 4.32 1.740 101.2 
0.350 4.002 156.4 16.9 
171.5 13-3 0.439 
197.9 20.7 0.369 
62.2 90.4 0.867 
180.2 13.7 0.411 
208.2 21-4 0.353 
71.8 90.3 0.906 
0.952 119.9 431.1 
0.647 129.1 402.5 
1.343 259.8 21.8 
0.946 119.9 428.6 
0.643 130.1 396.4 
1.343 266.8 20.4 
0.939 120.1 426.3 
0.638 131.4 390.3 
1.343 273.6 18.5 
0.932 120.5 424.3 
0.6% 133.3 384.4 
1.343 280.2 16.1 
1.285 4.23 1.300 106-5 
0.870 4.24 1.737 99.3 
0.396 3.653 157.7 17.9 
188.9 13.8 0.387 
218.2 21.5 0.346 
81.2 90.5 0.946 
197.6 13.4 0.365 
227.7 21.1 0.345 
90.0 91.1 0.986 
206.4 12-6 0.345 
236.3 20 -4  0.350 
98.1 92.0 1.026 
1.261 3.87 1.297 105.4 
0.854 4.16 1.734 97.5 
0.445 3.358 159.6 18.5 
1.238 3.43 1.294 104.5 
0.840 4.06 1.731 95.9 
0-498 3.108 162.0 18-8 
3.84 0.964 72.1 0.315 0.925 121-0 422.6 
0.72 1.076 74.1 0.313 0.629 134.8 378.5 
.O.O 19.9 0.0 0.490 1.343 286.9 13.1 
1.217 2.92 1.291 103.7 
0.826 3.96 1.727 94.4 
0.554 2.916 165.0 18.9 
215.2 11-3 0.327 
244.0 19.3 0.360 























































3.86 0.963 72.9 0.303 
0.78 1.071 75.1 0.333 
0.0 27.7 0.0 0.527 
3.81 0.961 73.7 0.292 
0.87 1.065 76.0 0.295 
0.0 35.4 0.0 0.564 
3.70 0.960 74.5 0.281 
1.00 1.060 76.9 0.288 
0.0 43.1 0.0 0.601 
0.919 121.7 421.1 
0.624 136.8 372.8 
1 -343  293.9 9.6 
1.197 2.35 1.288 103.0 
0.814 3.84 1.724 93.0 
0.614 2.779 168.4 18.7 
223.9 9.5 0.310 
250.7 18.1 0.372 
111.8 93.7 1.093 
0.912 122.5 419.6 
0.619 139.0 367.2 
1.343 300.7 5.7 
1.178 1.74 1.286 102.4 
0.802 3.70 1.720 91.7 
0.678 2.642 171.9 18.6 
232.5 7.4 0.295 
25b.5 Ib.7 0.385 
117.5 94.6 1.114 
0.906 123.6 418.3 
0.614 141.4 361.9 
1.343 307.5 1.5 
1.160 1.09 1.283 101.8 
0.791 3.52 1.716 90.4 
0.746 2.504 175.1 18.5 
241.0 4.9 0.282 
261.5 15.3 0.400 
122.4 95.6 1.121 
3.54 0.957 75.3 0.271 
1-19  1.055 77.8 0.283 
0.0 50.7 0.0 0.638 
1.143 0.44 1.281 101.2 
0.782 3.28 1.713 89.3 
0.816 2.363 175.3 18.7 
249.3 2.0 0.269 
265.8 13.7 0.415 
126.8 96.6 1.113 
9.32 0.955 76.0 0.261 
1.51 1.049 79.7 0.278 
0.0 58.1 0.0 0.675 
3.07 0.952 76.8 0.252 
2-07 1.044 79.5 0.275 
0.7 65.4 0.0 0.710 
2.76 0.948 17.4 0.245 
3.64 1.03R 90.5 0.272 
5.3 73.4 0.0 0.749 
0.893 126.3 415.8 
0.604 146.4 352.0 
1 -343  320.4 -7.8 
1.126 -0.20 1.279 100.7 
0.773 2.92 1.709 88.3 
0.890 2.219 171.7 19.3 
257.4 -1.0 0.258 
269.4 11.7 0.429 
130.7 97.6 1.085 
0.887 128.1 414.7 
0.600 149.1 347.3 
1.343 326.8 -13.3 
1.110 -0.82 1.277 100.2 
0.764 2.31 1.705 87.3 
0.962 2.092 166.5 20.3 
265.2 4 . 2  0.248 
272.6 9.0 0.442 
134.2 98.3 1.028 
1.097 -1.40 1.275 
0.756 0.70 1.700 
1.001 2.049 157.5 
1.074 -2.40 1.271 
0.741 10.36 1.692 
1.030 2-019 153-0 
1.055 -2.76 1.269 
1.214 1.&5 157.9 















44240.0 44481.7 0.231 73.3 33.7 
44481.7 445R7.0 0.243 213.0 15.5 
5.21 11.49 675.0 +I+ 63.8 
0.881 130.1 414.5 
0 - 5 9 4  152.2 342.5 
1.343 334.5 -22.1 
273.1 -7.3 0.243 
275.7 2.6 0.455 













0.206 92.6 32.4 2.01 0.939 
0.240 219.6 -26.9 -6.11 1.026 
781.4 +/- 65.7 6.3 89.7 
0.183 100.3 32.5 1.84 0.935 
432.6 +/- 68.6 3.8 92.4 




0.869 134.8 415.2 
0.584 159.2 333.1 
1.343 343.3 13.7 
288.5 -12.6 0.240 
283.8 32.7 0.561 




0.865 138.5 411.5 
0.582 160.5 331.7 
1.343 348.2 4.1 
293.6 -15.8 0.221 
283.7 27.1 0.543 
137.5 104.2 0.940 
0.163 107.1 32.0 1 -66  0.930 
441.9 +/- 72.7 4.1 96.0 
0.209 222.2 -14 .8  -3.02 1.021 
81 -3  0.210 0.860 142.6 409.0 
83.8 0.268 0.580 162.3 329.8 
0.0 0.857 1.343 353.1 -2.4 
0.146 112.6 31.3 1 . 4 8  0.924 
0.201 223.1 -11.8 -2.33 1.019 
578.7 +/- 76.9 5.5 99.8 
82.5 0.202 
8 4 . 4  5.268 
0.0 0.875 
0.856 147.1 407.3 
0.578 164.2 327.9 
1.343 357.5 -6.2 
1.029 -3.32 1.265 303.5 -21.2 0.201 
0.4230 0.732 6.52 1.686 
11.653 1.471 1.714 157.5 
284.9 20.8 0.536 
31.4 141.8 102.2 0.893 
178 
1980 
EARTH-V ENUS-N ERCURY 
DEPART PbSS SPEED R A 'JECL I 1 V 1 PSI 1 FCCEN SUA THETl THFTZ PERIH 
PASS A R R I V E  SPEED R A OECL I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERIH 
O V 1  OV? OELVC LEG KAPP4 OELK R A S  OECLS C O l S T I  C O I S T Z  R4P OECLP VP 
APHEL I 2 V 2 PSI 2 R A OECL 
APHEL I 2 V 2 PSI 2 R A OECL 









































































44300.0 44500.5 0.130 116.4 30.6 1.31 0.919 
44500.5 445132.0 0.195 223.6 -10.0 -1.71 1.016 
3.90 13.92 751.7 +/- 90.9 7.4 103.5 
44310.0 44502.6 0.116 117.9 30.3 1.17 0.914 
44502.6 44582.0 0.190 223.7 -8.0 -1.65 1.014 
3.77 14.01 '926.9 +/- R4.5 9.4 106.8 
63.7 0.195 0.852 152.3 406.0 0.686 
55.0 0.268 0.576 166.1 326.2 0.4220 
0.0 0.892 1.343 1.4 -8.4 11.562 
85.1 0.190 0.849 156.0 405.0 0.688 
55.6 0.268 0.574 167.8 324.7 0.4200 
0.0 0.907 1.343 4.7 -9.7 11.494 
ARRIVAL DATE = 2444584.0 
1.019 -3.52 1.263 97.0 307.9 -23.3 
0.730 6.08  1.684 83.0 285.7 19.2 
1.564 1.671 155.7 33.2 143.2 102.0 
1.011 -3 .68 1.262 96.8 311.8 -25.0 
0.728 5 -80  1.683 82.8 286.3 18.1 
1.641 1.640 154.0 34.8 144.2 101.9 
66.5 0.402 
67.5 0.398 




0.959 120.3 434.9 0.574 
0.651 128.5 414.4 0.392 
1.364 252.9 20.7 16.638 
0.952 120.0 431.7 0.590 
0.647 129.1 408.2 0.404 
1.364 259.9 20.0 15.925 
0.946 120.0 426.9 0.605 
0.643 130.0 402.1 0.414 
1.364 266.7 18 -6  15.311 
44120.0 44425.2 0.417 3'5.8 -7 .0  2.97 0.970 
44425.2 44584.0 0.446 143.9 2.6 1.15 1.100 
8 . 8 0  9.85 914.0 +I+ 29.4 3.9 3 4 3 . 8  
44130.0 44429.5 0.396 314.5 -2.7 3.23 0.968 
44429.5 44584.0 0.416 150.3 2.6 1.12 1.096 
8.34 9.14 668.6 +/+ 31.6 3.1 350.6 
44140.0 44434.0 0.377 3 4 3 . 0  1.8 3.46 0.967 
44434.0 445P4.0 0.389 156.7 2.9 1.11 1.092 
7.94 9-67 429.7 +I+ 33.6 2.1 357.6 
1.345 4-74 1.306 109.3 171.7 13.2 
0.910 4.50 1.721 104.7 194.4 19.2 
0.297 4.532 157.3 15.3 53.1 90.9 
1.314 4 -54  1.303 107.9 180-3 13.6 
0.890 4.37 1.718 102.6 203.7 20.0 




1.287 4.25 1.300 106.6 189.0 13.7 
0.872 4.23 1.716 100.7 213.0 20.4 
0.391 3.685 159.2 17.7 70.5 90.9 
1.261 3.87 1.297 105.5 197.7 13.4 
0.855 4.09 1.713 98.9 222.1 20.4 
0.444 3.365 161.0 18.5 79.0 91.4 
44150.0 44438.5 0.360 351.3 6.3 3.63 0.966 
44438.5 44584.0 0.365 163.1 3.1 1.11 1.087 







0.939 120.1 426.4 0.617 
0,639 131.2 396.2 0.423 
1.364 273.3 16-7 14.779 
44160.0 44443.1 0.344 355.5 10.7 3.75 0.965 
44443.1 44504.0 0.344 169.4 3.4 1.13 1.082 
+/+ 37.7 0.0 12.1 
0,932 120.4 424.2 0.627 
0.635 132.7 390.4 0.430 
1,364 279.6 14.2 14.f3'13 
0.925 120.9 422.2 0.635 
0.631 134.4 384.7 0.435 
1.364 286.7 11.1 13.773 
0.919 121.6 420-5 0.642 
0.626 136.4 379.1 0.439 
1,364 293-6 7.5 13.304 
0.912 122.5 418.8 0.649 
0.622 138.6 373.7 0.442 
1.364 300.3 3.5 12.910 
0.906 123.6 417.3 0.654 
0.617 140.9 366.5 0.444 
1.364 306.8 -0.8 12.597 
0.900 124.9 415.9 0.659 
0.613 143.3 363.6 0.444 
1.364 3 1 3 . 3  -5.5 12.376 
1.238 3 -42  1.294 104.5 206.4 12.6 
0.840 3.95 1.710 97.3 230.8 19.9 
0.501 3.096 163.4 18.9 87.1 92.2 
1.216 2.91 1.291 103.6 215.0 11.3 
0.826 3.79 1.707 95.8 238.8 19.0 
0.563 2.940 166.3 19.1 94.6 92.8 
1.195 2.34 1.288 102.8 223.7 9.6 
0.813 3.62 1.703 94.4 246.0 17.8 
0.628 2.790 169.4 19.1 101.5 93.5 
1.176 1.72 1.286 102.1 232.2 7.5 
0.802 3.42 1.700 93.1 252.3 16.5 
0.699 2.642 112.5 19.1 107.6 94.4 
1.158 1.08 1.283 101.5 240.7 4.9 
0.791 3.18 1.697 91.9 257.8 14.9 
0.774 2.494 174.2 19.2 113.1 95.3 
7.25 8.31 
44170.0 44447.0 0.329 
44447.8 44584.0 0.325 
6.95 8 -35  
44180.0 44452.6 0.314 
44452.6 445R4.C 0.307 
6.67 8.49 
W190.0 44457.1 0.300 
44457.3 44584.0 0.201 
6.40 8-70  
7.9 15.1 3.82 0.964 
75.6 3.8 1 -16  1.078 
+ /+  39.8 0.0 19.6 
16.4 19.2 3 . 6 4  0.963 
81.7 4 -2  1 -24  1.073 
+ I +  42.0 0.0 27.1 
25.2 23.1 3.79 0.962 
87.6 4 .8  1.35 1.068 





































0.285 34.2 26.5 3.68 0.960 
0.277 193.2 5.6 1.50 1.063 
+ I t  47.3 0.0 42.1 
0.270 43.6 29.4 3.53 0.958 
0.263 198.4 6.7 1.71 1.059 




1.140 0.44 1.281 100.9 248-9 2.1 
0.781 2.88 1.693 90.8 2b2.6 13.1 
0.854 2.344 172.7 19.5 117.9 96.2 
0.255 53.3 31.7 3.33 0.955 76.3 0.257 
0.252 203.3 8.4 2.03 1.054 79.0 0.269 
+it 54.3 0.0 56.8 0.0 0.668 
0.893 126.4 414.6 0.664 
0.608 145.9 358.9 0.4450 









































































0.240 63.1 33 .3  3.09 0.952 
0.242 207.6 10.9 2.53 1.049 










0.887 128.2 413.4 0.667 
0.604 148.6 354.5 0.4440 
1.364 325.3 -15.6 12.304 
O . 8 R 1  130.3 412.6 0.670 
0.600 151.5 350.1 0.4430 
1.364 332.4 -22.0 12.198 
0.859 141.)) 411.9 0.673 
0.564 164.6 334.8  0.4360 
1.364 349.9 12.'2 11.955 
0.226 72.9 34.2 2.81 0.948 
0.234 211.6 15.4 3.47 1.015 
417.8 +/+ 64.3 3.4 71.2 
77.8 0.240 








0.170 108.0 30.4 1.47 0.929 
0.220 221.1 -31.2 -6.38 1-027 










0.149 113.2 30.2 1.36 0.924 
0.206 221.6 -27.0 -5.25 1.026 




0.856 146.6 408.9 0.680 
0.562 166.0 333.6 0.4350 







0.131 116.7 30.2 1.27 0.919 
0.196 221.9 -23.7 -4.42 1.025 
500.8 +/- 77.9 4.9 104.2 
0.116 117.8 30.6 1.19 0.914 
0.169 221.9 -71.2 -3 .64  1.023 
543.0 + I -  60.9 5.5 106.5 
0.104 115.6 31.8 1.17 0.910 
0.185 221.8 -19.7 -3.49 1.023 




0.852 152.1 406.5 0.685 
0.581 167.3 332.7 0.4350 
1.364 357.0 1.7 11.584 
0.849 158.1 404.8 0.688 
0.580 168.5 331.8 0.4340 
1.364 360.0 -1.4 11.483 
0.848 164.9 403.4 0.691 
0.580 169.5 331.1 0.4330 





































0.098 109.4 33.8 1 -23  0.906 88 .3  0.182 0.847 172.5 402.2 0.693 
0.183 221.7 -18.6 -3.31 1.022 86.7 0.252 0.579 170.2 330.6 0.4330 







0.099 99.5 37.2 1.52 0.904 
0.184 221.8 -19.2 -3.39 1.022 




0.849 181.4 400.7 e.695 
0.579 169.9 330.8 0.4330 













0.118 86.3 46.2 2.91 0.906 
0.196 221.9 -23.8 -4.45 1.025 




0.855 192.6 397.5 0.699 
0.581 167.2 332.8 0.4350 





P A S S  4 R Q I V F  
o v 1  nv2 
SPEFO R d O F C L  
SPEED R A D E C L  
OELVC LEG K A P P 4  
I 1 V 1 P S I  1 ECCFN SMA T H E T l  T H E 1 2  P E R I H  
I 1 V 1 P S I  1 ECCEN SMA T H E T I  T H E T Z  PERIH 
D E L K  R A S  OECLS C O I S T I  C O I S T Z  RAP DECLP VP 


























































I 2 V 2 P S I  2 R A D E C L  
I 2 V 2 P S I  2 R A OECL 
E I N C L  LAM LAM2 ETA 
SPEED 
SPEED 






































































1.08 0.970 66.1 0.408 
1.65 1.100 57.3 0.436 
1 .9  344.7 0.0 0.346 
0.959 120.6 436.1 0.568 
0.651 128.7 419.7 0.386 
































































0.473 325.6 -6.9 
0.456 144.7 3.7 
922.0 +I*  28.5 
0.400 334.4 -2.7 
0.423 151.0 3.8 
€54.6 +I* 30.7 
4.82 1.306 109-8 171.9 13.1 
4.64 1.702 106.2 192.3 17.7 
4.691 158.8 14.9 45.3 91.4 
3.31 0.968 67.6 0.384 
1.59 1.096 58.7 0.351 
3.0 351.4 0.0 0.369 
0.952 120.2 431.7 0.586 
0.647 129.1 413.5 0.401 
1.383 260.1 18.2 16.093 
4.60 1.302 108.2 180.5 13.5 
4.44 1.700 104.0 200.4 18.5 
4.176 159-3  16.3 52.9 91.2 
0.380 342.O 1.8 
0.394 157.9 4.0 
396.5 +I* 37.R 
3.51 0.967 69.0 0.364 
1.55 1.092 70.3 0.359 
1.9 358.2 0.0 0.396 
0.946 120.1 429.6 0.602 
0.643 130.0 407.5 0.412 
1.383 266.8 16.8 15.424 
4.28 1.300 106.8 189.1 13.6 
4.25 1.697 102.0 208.8 19.1 
3.754 160.5 17.4 60.8 91.3 
0.362 351.2 6.3 
0.368 163.5 4.3 
153.7 +I+ 35.0 
0.345 359.5 10.7 
0.?45 169.7 4.6 
+I+ 37.1 
0.32s 7.9 15.1 
3.66 0.966 79.2 0.345 
1.54 1.087 71.7 0.340 
0.8 5.2 0.0 0.425 
0.939 120.? 426.9 0.615 
0.639 131.1 401.6 0.422 
1.383 273.3 14.9 14.847 
0.932 120.5 424.4 0.626 
0.636 132.5 395.9 0.430 
1.383 279.9 12.4 14.299 
0.925 120.9 472.7 0.635 
0.631 134.2 390.3 0.436 
1.3R3 286.7 9.2 13.721 
3.89 1.297 105.6 197.8 13.3 
4.07 1.695 100.2 217.2 19.2 
3.405 162.3 18-2 68.6 91.8 
3.43 1.294 104.6 206.4 12.5 
3.87 1.692 98.6 225.4 18.9 
3.143 164.6 18.8 76.4 92.4 
2.91 1.291 103.6 215.0 11.3 
3.67 1.689 97.0 233.3 18.3 
2.972 167.3 19.1 83.8 92.9 
3.77 0.965 71.2 0.379 
0.0 1 2 . 3  0.0 0.456 
1.55 1.083 73.0 0.323 
3.82 0.964 72.2 0.314 
1.58 1.079 74.2 0.339 
0.0 19.6 0.0 0.489 
0.325 175.8 5.1 
* I+  39.3 
0.314 16.4 19.2 
0.306 181.7 5.6 
+ / +  41.7 
3.83 0.963 73.1 0.300 
1.65 1.074 75.3 0.297 
0.0 26.9 0.0 0.523 
0.919 121.6 420.3 0.643 
0.627 136.1 184.9 0.441 
1.383 293.4 5.6 13.221 
2.33 1.288 102.8 223.6 9.6 
3.46 1.686 95-6 240.6 17.3 
2.809 170.1 19.2 90.7 93.5 
0.299 25.2 23.1 
0.289 187.5 6.3 
+I+ 44.3 
0.784 34.2 26.5 
0.774 192.9 7.2 
+I+ 47.3 
0.268 43.6 29.4 
0.760 198.0 8.4 
+/+ 50.8 
3.78 0.962 74.0 0 . 2 8 8  
1.75 1 .070 76.4 0.286 
0.0 34.3 0.0 0.559 
0.912 127.5 418.5 0.650 
0.623 138.2 379.7 0.445 
1.383 300.0 1.6 12.804 
0.906 123.6 416.8 0.656 
0.619 140.5 374.7 0.448 
1.383 306-4 -2.8 12.474 
0.900 124.9 415.2 0.661 
0.615 142.9 369.9 0.450 
1.383 312.7 -7.4 12.243 
1.72 1.286 102.0 232.1 7.5 
3.22 1.683 94-3 247.3 16.0 
2.650 172.4 19-3 97.1 94.3 
3.67 0.960 74.8 0.276 
1.89 1.066 77.4 0.277 
0.0 41.6 0.0 0.594 
1-08 1.283 101.4 240.5 5.0 
2.94 1.679 93.2 253.2 14.5 
2.491 172.8 19.5 102.9 95.2 
3.52 0.958 75.6 0.255 
2.10 1.062 78.3 0.269 
0.0 48.8 0.0 0.629 
0.43 1.281 100.7 248.7 2.1 
2.62 1.676 92.1 258.4 12.6 
2.332 170.6 20.0 108.1 96.0 
3.33 0.955 74.4 0.255 
2.40 1.057 79.7 7.263 
0.0 55.9 0.0 0.664 
0.894 126.4 413.8 0.666 
0.611 145.5 365.3 0.451 
1.3R3 318-8 -12.1 12.125 
-0.20 1.279 100.1 256.6 -1.0 
2.21 1.673 91.1 263.0 10.5 
2.174 166.8 20.7 112.7 96.9 
0.888 128.3 412.4 
0.607 148.1 361.1 





































3.10 0.952 77-.7 0.245 
2.83 1.053 R O . l  0.257 
0.0 62.8 0.0 0.698 
-0.81 1.277 99.6 264.3 -4.3 
1.68 1 -670  90.2 257.0 7.8 
2.019 162.2 21.9 116.8 97.9 
0.?38 62.9 33.5 
0.237 207.0 12.5 
+/+ 59.4 
0.223 72.7 34.5 
0.229 210.8 16.1 
284.7 + / +  64.9 
2.85 0.949 78.0 0.237 
3.51 1.049 81.1 0.253 
2.4 69.8 0.0 0.732 
-1.39 1.275 99.2 271.8 -7.6 
0.89 1.667 89.4 270.5 4.0 
1.928 156.9 23.2 120.6 98.1 
0.137 118.4 27.5 0 . 8 5 1  150.8 409.9 
0.5R4 170.7 337.5 
1.383 354.9 12.8 
-3.44 1.263 97.8 310.5 -21.3 
10.60 1.651 85.7 287.5 37.3 
1.758 140.6 30-0 126.0 113.4 
0.9R 0.918 83.1 0.203 
0.207 219.7 -35.6 -6.72 1.030 
972.1 +/-  78.4 9.1 108.9 
87.1 0.240 
0.0 0.917 
0.120 119.7 27.7 0.92 0.913 
0.197 219.6 -33.0 -5.99 1.029 




0.848 156.8 407.6 
0.584 171.8 336.9 
1.383 35.7.4 9.0 
-3.58 1.262 97.2 313.6 -23.4 
9.85 1.650 85.6 287.5 35.0 
1.688 141.1 32.4 127.2 112.9 
0.107 117.8 28.7 0.89 0.909 
0.190 219.3 -31.1 -5.49 1.029 




0.846 163.6 405.R 
0.583 172.6 336.4 
1.383 359.4 6.3 
-3.72 1.261 96-8 316.2 -25.2 
9.32 1.650 85.5 287.5 33.4 
1.643 140.8 34.4 128.1 112.4 
-3.86 1.261 96.5 318.1 -26.8 
9.01 1.649 85.4 287.6 32.4 
1.618 140.2 36.2 128.7 112.0 
-4.07 1-261 96.3 319.1 -28.6 
8.95 1.649 85-4 287.6 32.2 
1.613 139.1 37.9 128.8 111.4 
0.099 112.3 30.3 0.91 0.905 
0.1R7 219.1 -29.9 -5.19 1.028 




0.846 171.2 404.5 
0.5R3 173.3 336.0 
1.383 0.9 4.4 
0.098 103.3 32.5 1.04 0.902 
0.186 219.1 -29.6 -5.13 1.028 




O.fl46 179.7 403.3 
0.583 173.4 336.0 
1.383 1.6 3.1 
0.108 93.4 35.3 1.41 0.902 
0.189 219.3 -30.8 -5.41 1.029 
646.3 +/-  81.8 6.6 112.2 
92.1 0.186 0.850 189.2 402.2 
87.7 0.240 0.583 172.8 336.3 
0.0 0.932 1.383 1.6 1.9 
1.008A -4.49 1.263 96.3 318.9 -31.2 
0.723 9.24 1.650 85.5 287.5 33.1 
1.647 1.637 137.1 40.2 128.3 110.6 
0.239 80.2 -25 .5 -1 .26  0.923 
0.226 213-5 21.2 4.51 1.046 




O . 8 R 2  213.7 380.4 
0.600 153.6 353.5 
1.383 7.2 21.7 
1-0464 8.75 1.275 93.2 303.2 59.2 
0.750 -0.19 1.664 88.7 273.3 -0.9 
1.164 1.902 120.1 69.7 123.5 70.3 
1.023A -5.96 1.267 W.2 316.2 -38-9 
0.725 10.71 1.651 85-7 287.5 37.1 
1.366 1.769 130.9 46.4 125.8 100.5 
0.135 84.5 43.0 2.88 0.906 
0.208 219.7 -36.0 -6.83 1.030 




0.858 200.6 400.3 
0.585 170.6 337.6 
1.383 0.2 -0.5 
A R R I V A L  DATE = 2444588.0 
0.432 325.t -6.9 3.22 0.970 65.6 0.416 0.959 120.9 437.6 
0.469 145.7 4.6 2.15 1.099 66.3 0.416 0.650 129.0 424.6 
971.0 +/+ 27.5 4.0 345.9 0.0 0.350 1.398 253.7 17.2 
1.358 4.92 1.305 110-5 172.3 12-9 
0.920 4.81 1.687 107.7 191.2 16.3 




44130.0 44430.7 0.407 334.2 -2.6 3.43 0.968 67.2 0.391 0 -952  120.5 433.9 
44430.7 44588.0 0.433 151.9 4.8 2.05 1.095 68.3 0.389 0.647 129.3 418.5 
8.59 11.02 682.1 +I+ 29.7 3.0 352.4 0.0 0.373 1.398 260.6 16.5 
1.324 4.67 1.302 108.7 180.8 13.4 
0.898 4.55 1.684 105-4 198.4 17.1 
0.315 4.329 160.7 15.8 45.4 91.7 
180 
1980 
E ART H-V ENU S -M ERCURY 
DEPART P A S S  SPEED R A OECL I 1 V 1 PSI 1 ECCEN S M A  THETl THET2 PERIH APHEL 1 2 V 2 PSI 2 R A OECL SPEEO 
PASS A R R I V E  SPEEO R A OECL I 1 V 1 PSI 1 ECCEN SMA THETl THET2 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 























































0.945 120.3 430.6 0.597 
0.643 130.0 412.5 0.409 
1.398 267.2 15.1 15.599 
0.939 120.3 427.7 0.612 
0.639 131.0 406.7 0.420 











































4.34 1.299 107.2 
4.30 1.682 103.3 
3.863 161-8  16.9 
3.93 1.297 105.9 
4.07 1.679 101.5 



















































92 -7  
11.3 
17.2 












































































0 -932  120.5 425.0 0.624 
0.636 132.4 401.1 0.429 
1.398 280.1 10.7 14.370 
3.45 1.294 104.7 
3.83 1.676 99.8 










0.925 121.0 422.6 0.634 
0.632 134.0 395.6 0.436 
1.398 286.8 7.5 13.752 
2.92 1.291 103.7 
3.59 1.674 98.2 







0.919 121.6 420.5 0.642 
0.628 135.9 390.3 0.442 
1.398 293.4 3.9 13.221 
2.34 1.288 102.9 
3.33 1.671 96.8 
2.838 170.4 19.1 
44190.0 44457.2 0.299 
44457.2 44588.0 0.289 
6.38 R.10 
44200.0 44461.7 0.283 
44461.7 445R8.O 0.273 
6.09 8.04 
44210.0 444t6.1 0.268 
44466.1 445e8.0  0.259 
5.81 8.04 
25.2 23.1 3.78 0.962 
87.7 7.6 2-10 1.071 




0.912 122.5 418.5 0.650 
0.624 137.9 385.2 0.447 
1.398 299.9 -0.1 12.779 
1.72 1.286 102.1 
3.06 1.668 95.5 
2.666 171.9 19.3 
34.2 26.5 3.67 0.960 
93.0 R.5 2.24 1.067 




0.906 123.6 416.7 0.656 
0.620 140.2 380.3 0.450 
1.398 306.2 -4.4 12.431 
1.08 1.283 101.3 
2.76 1.665 94.3 
2.496 171.4 19.6 
43.5 79.5 3.52 0.958 
98.0 9.3 2.43 1.064 










0.900 124.9 415.0 0.662 
0.617 142.6 375.6 0.453 
1.398 312.4 -9.0 12.186 
0.43 1.281 100.6 
2.41 1 -662  93.3 











0.252 53.1 31.9 3.33 0.955 
0.246 202.6 11.5 2.69 1.060 
+ I+  55.0 0.0 55.5 
0.894 126.5 413.4 0.667 
0.613 145.1 371.3 0.454 
1.398 318.4 -13.6 12.058 
-0.20 1.279 100.0 
2.01 1.659 92.3 
2.166 165.2 21.0 
0.236 62.8 33.6 3.11 0.952 
0.735 206.7 13.7 3.06 1.056 
+I+ 59.8 0.0 62.3 
0.888 125.3 411.9 0.671 
0.609 147.8 367.1 0.456 
1.398 324.0 -18.3 12.069 
0.882 130.5 410.6 0.675 
0.606 150.6 363.2 0.456 
1.398 330.2 -23.2 12.048 
0.R76 133.0 410.0 0.677 
-0.81 1.277 99.5 
1.51 1.656 91.4 
2.007 160.9 22.3 
-1.38 1.275 99.0 
0.84 1.653 90.6 
1.901 156-2  23.8 
-1.90 1.272 98.6 
0.221 72.6 34.7 2.87 0.949 
0.225 210.3 16.8 3.60 1.053 




0.206 87.1 35.0 2.59 0.945 78.8 0.228 
44483.4 44588.0 
4.84 8 -40  
0.220 213.6 21.8 4.49 1.049 
757.7 +I+ 71.8 6.6 76.0 
92.2 3.243 
0.0 0.762 
0.632 153.7 359.3 0.4560 
1.398 337.4 -28.9 11.955 
-0.18 1.650 89.9 




0.235 79.P -74.8-10.94 0.923 
0.720 213.3 21.2 4.39 1.049 




0.882 213.9 3R0.1 0.718 
0.633 153.4 359.1 0.4560 
1.398 6.1 21.6 11.957 
8.44 1.275 93.1 
-0.06 1.651 89.9 




0.264 83.P -73.1-12.07 0.924 
0.250 716.4 40.6 9.02 1.043 




0.888 219.7 390.1 0.707 
0.596 160.2 352.6 0.4560 
1.398 358.2 9.7 12.467 
9.16 1.280 95.0 
-4.94 1.645 88.6 
2.106 121.8 61.5 




0.952 120.8 435.6 0.572 
0.646 129.6 423.2 0.389 






















4.77 1.302 109.4 
4.67 1.672 106.8 
4.532 161-9  15.2 
4.41 1 -299  107.7 
4.37 1.669 104.6 
4.012 162.9 16.4 
3.98 1.297 106.3 
4.09 1.667 102.7 
3.589 164.5 17.3 
3.49 1.294 105.1 
3.81 1.664 100.9 
3.272 166.4 18.0 
2.94 1 -291  104.0 
3.53 1.662 99.3 
3.068 168.6 18.4 
2.35 1.288 103.0 
3.24 1.659 97.9 
































































44130.0 444?1.5 0.416 334.0 -2.6 3.57 0.968 
44431.5 44590.0 0.446 153.0 5.7 2.53 1.095 
R.70 1Z.25 748.8 +I+ 28.7 3.2 753.7 
44140.0 44435.6 0.392 342.6 1.8 3.71 0.957 
44435.6 44590.0 0.412 159.2 6.0 7.42 1.091 
8.26 11.16 453.6 +I+ 31.0 2.1 0.2 
44150.0 44419.8 0.371 351.0 6.3 3.81 0.966 
44439.8 44500.0 0.3@2 165.2 6.3 2.35 1.087 




0.945 120.5 432.0 0.591 
0.642 130.2 417.2 0.403 










0-939 120.5 428.8 0.607 
0.639 131.1 411.5 0.416 
1.412 274.1 11.6 15.154 
0.932 120.6 426.0 0.620 
0.636 132.3 405.9 0.426 
1.412 780.5 9.1 14.521 
0.925 121.0 423.4 0.631 
0.632 133.9 400.5 0.434 
1.412 787.1 5.9 13.862 
59.4 10.7 3.87 0.965 
71.2 6.8 2.32 1.033 
+I+ 35.6 0.0 13.7 
44160.0 44444.1 0.351 
44444.1 44590.0 0.356 
7.41 9.55 
44170.0 44448.5 0.334 
44448.5 44590.0 0.332 
7.05 8.Q9 
44180.0 44452.9 0.31 7 
44452.9 44590.0 0.311 
6.71 8.57 
44190.0 L4457.4 0.300 
44457.4 44500.0 0.292 
6.40 8.26 
7.R 15.1 3 . 8 9  0.964 
77.0 7.3 2.32 1.079 
+I+ 34.0 0.0 20.6 
16.4 19.2 1.96 0.963 
82.7 7.9 2.35 1.076 




0.919 121.7 421.1 0.640 
0.628 135.7 395.3 0.441 
1.412 293.6 2.3 13.297 
25.2 23.1 3.79 0.967 
88.2 8.7 2.43 1.072 













0.912 122.5 418.9 0.648 
0.625 137.7 390.3 0.447 
1.412 300.0 -1.7 12.828 
1.73 1 -286  102.2 
2.94 1.656 96.6 
2.691 171.1 19.0 
01.4 240.5 5.0 0.274 
95.4 242.9 13.0 0.334 
19.4 81.7 95.4 1.188 
44200.0 444t1.9 0.2R4 34.2 
44461.8 44590.0 0.275 193.4 
6.10 P.05 ./+ 
44210.0 44466.7 0.268 43.6 
5.82 7.01 +I+ 
44270.0 44470.5 0.252 5?.1 
5.55 7.83 +I* 
44466.2 44590.0 0.259 198.3 
44470.5 44590.0 0.246 202.8 
26.5 3.68 0.960 
46.9 0.0 41.7 
9.7 2.54 1.068 
79.5 3.52 0.958 
11.0 7.71 1.065 
50.7 0.0 48.7 
31.9 3.73 0.955 
12.6 2 - 9 4  1.061 
55.0 0.0 55.5 
0.906 123.6 416.9 0.655 1.156 1.08  1.283 
0.621 139.9 955.5 0.451 0.791 2.61 1.653 
1.412 306.3 -5.9 12.459 0.786 2.511 170.0 
0.900 124.9 415.1 0.661 1.138 0.43 1.281 
0.618 142.3 380.9 0.454 0.781 2.25 1.650 
1.412 312.4 -10.3 12.197 o.es2 2.336 167.3 
0.594 126.5 413.3 0.667 1.120 -0.20 1.279 
0.614 144.8 376.7 0.457 0.772 1.84 1.648 
1 -41?  318.2 -14.5 12.054 0.982 2.166 163.8 
00.7 248.6 2.1 0.259 
94.3 248.3 11.3 0.329 
20.1 87.0 96.2 1.178 
00.0 256.5 -1.0 0.246 
93.4 253.3 9.3 0.326 




OEPART P A S S  SPEED R A OECL 1 1 V 1 PSI 1 ECCEN SUA THETl THETZ PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
PASS A R R I V E  SPFEO R A DECL I 1 V 1 P S I  1 ECCEN S M A  THETl THETZ PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
O V I  OV2 OELVC LEG KAPPA OELK R A S  DECLS COISTl COISTZ RAP OECLP VP - A  E INCL LAM1 LAM2 ETA PERtC 
44230.0 44474.7 0.236 62.8 33.7 3.11 0.952 77.3 0.243 0 . 8 8 8  128.4 411.7 0.672 1.104 -0.81 1.277 99.4 264.1 -4-4 0.234 
44474.7 44590.0 0.234 206.8 14.7 3.26 1.058 80.3 0.250 0.611 147.5 372.7 0.458 0.764 1.36 1.645 92.5 257.7 6.9 0-325 
5.28 7.80 +I+ 59.9 0.0 62.1 0.0 0.594 1.412 323.8 -19.3 12.048 1.083 2.004 159.7 22.4 96.2 97.8 1.087 
44240.0 44478.7 0.220 72.5 34.8 2.88 0.949 78.2 0.234 0.882 130.6 410.3 0.675 1.088 -1.38 1.274 98.9 271.4 -7.8 0.224 
44478.7 44590.0 0.224 210.3 17.5 3.71 1.055 81.3 0.244 0.608 150.2 368.9 0.459 0.756 0.77 1.642 91.7 261.6 3.9 0.325 
5.04 7.80 175-0 +I+ 65.4 1.5 68.6 0.0 0.726 1.412 329.8 -23.9 12.026 1.179 1.890 155.5 24-0 100.2 98.1 1.004 
44250.0 44432.9 0.205 82.0 35.2 2-67 0.945 79.0 0.226 0.876 133.1 409.3 0.678 1.074 -1.90 1.272 98.5 278.5 -11.1 0.217 
44482.9 44590.0 0.217 213.4 21.4 4.36 1.052 82.2 0.239 0-605 153.2 365.3 0.460 0.749 -0.03 1.640 91.0 2b5.3 -0 -2  0.327 
4.81 7.85 632.9 *I+ 71.7 5.6 75.2 0.0 0.758 1.412 336.7 -28.7 11.909 1.259 1.834 150.8 25.6 103.9 97.4 0.891 
44360.0 44482.8 0.233 79.6 -24.4-10.77 0.923 97.0 0.187 0.882 214.0 379.9 0.718 1.047A 8.28 1.276 93.1 303.6 57.8 0.217 
44482.8 44590.0 0.217 213.3 21.3 4.34 1.052 82.2 0.239 0.605 153.1 365.4 0.460 0.749 0.0 1.640 91.0 215.2 -0.1 0.327 
5.24 7.85 697.1 -I+ 72.3 6.2 75.1 0.0 0-758 1.412 5.5 21.6 11.909 1.258 1.834 121.4 69-3 103.8 7 1 - 1  0.876 
44370.0 44490.2 0.244 81.7 -18.8-10.29 0.926 99.0 0.205 0.891 220.7 38R.R 0.708 1.0736 7.42 1.281 94.8 305.2 48.4 0.220 
44490.2 44590.0 0.220 216.8 33.1 6.64 1.047 83.3 0.232 0.599 159.0 359.4 0.4600 0.738 -2.57 1.635 89.9 271.0 -12.5 0.339 
5.42 8.18 -I+ 64.9 0.0 87.0 0.0 0.814 1.412 357.8 10.8 11.947 1.220 1.864 127.8 58.6 109.1 89.2 1.054 































44180.0 44453.5 0.320 
44453.5 44592.0 0.316 
6.78 9.15 
44190.0 44457.9 0.303 
44457.9 44592.0 0.296 
6.45 8.69 
44200.0 44462.2 0.286 
44462.2 44592.0 0.278 
6.14 8.34 
44210.0 44466.5 0.269 
44466.5 44592.0 0.262 
5.85 fl.07 
















































































































0.952 121.2 437.5 0.563 
0.645 130.0 427.6 0.380 
1.423 262.1 13.2 17.024 
0.945 120.8 433.7 0.583 
0.642 130.4 421.7 0.396 
1.423 268.6 11.9 16.143 
0.938 120.7 430.3 0.600 
0.638 131.2 415.9 0.410 
1.423 274.9 10.1 15.396 
0.932 120.8 427.2 0.615 
0.635 132.3 410.4 0.421 
1.423 281.0 7.6 14.754 
0.925 121.1 424.5 0.627 
0.632 133.8 405.1 0.431 
1.423 287.6 4.5 14.048 
0.919 121.7 422.0 0.637 
0.628 135.5 399.9 0.439 
1.423 294.0 0.9 13.446 
3.82 0.961 73.7 0.292 0.912 122.5 419.7 0.646 
2.73 1.072 76.1 0 . 2 8 8  0.625 137.5 395.0 0.445 








13.5 3.17 1.062 










33.6 3.11 0.952 77.3 0.244 
15.5 3.45 1.050 80.3 0.249 
59.7 0.0 62.4 0.0 0.696 
34.8 2.87 0.949 
18.0 3.82 1.056 
65.2 1.5 68.7 
35.2 2.62 0.945 
21.4 4 . 3 4  1.053 
71.4 5.1 75.1 
-24.3-10.74 0.923 
21.4 4.33 1.053 
72.1 5.8 75.0 
-17.4 -9.76 0.927 
30.3 5.R8 1.049 




0.906 123.6 417.6 0.654 
0.621 139.7 390.3 0.450 
1.423 306.5 -7.2 12.553 
0.900 124.9 415.6 0.660 
0.618 142.1 385.8 0.454 
1.423 312.6 -11.5 12.271 
0.894 126.4 411.7 0.666 
0.615 144.6 381.7 0.457 
1.423 314.4 -15.9 12.109 
0 . 8 8 8  128.3 412.0 0.671 
0.612 147.2 377.8 0.459 
1.423 323.9 -20.2 12.081 
0.882 130.6 410.4 0.675 
0-609 149.9 374.1 0.461 
1.423 329.9 -24.5 12..033 
79.0 0.226 0.876 133.1 409.1 0.678 
82.2 0.237 0.606 152.8 370.7 0.462 







O.8R2 214.0 379.9 0.718 
0.606 152.8 370.7 0.462 
1.423 5.6 21.7 11.898 
0.891 221.1 388.3 0.709 
0.601 158.3 365.2 0.463 














































4-90 1.302 110.1 
4.82 1.662 108-2 
4.792 163.0 14.5 
4.51 1.299 108-4 
4.46 1.660 105.9 
4.208 163.9 15.7 
4.05 1.296 106.8 
4.12 1.657 103.9 
3.737 165.3 16.6 
3.54 1.294 105.5 
3.80 1.655 102.0 
3.355 167.1 17.3 
2.98 1.291 104.3 
3.48 1.652 100.4 
3.133 168.9 17.8 
2.37 1.288 103-3 
3.16 1.650 98.9 
2.925 170.2 18.2 
1.74 1.286 102.4 
2.83 1.647 97.6 
2.727 170.4 18.6 
1.09 1.283 101.6 
2.48 1.644 96.4 
2.536 168.8 19.0 
0.43 1.281 100.8 
2.10 1.642 95.3 
2.352 166.1 19.7 
-0.20 1.279 100.1 
1.69 1.639 94.4 
2.176 162.6 20.8 
-0.81 1.277 99.5 
1.23 1.637 93.5 
2.010 158.8 22.2 
-1.38 1.274 98.9 
0.68 1.634 92.7 
1.894 154.8 23.9 
-1.90 1.272 98-5 
0.0 1.632 92.0 
1.830 150.7 25.7 
8.25 1.276 93.1 
0.0 1.632 92.0 
1.829 121.6 69.3 
6.90 1.281 94.7 
-1.83 1.628 91.0 








































































































































ARRIVAL DATE = 2444594.0 
44140.0 44437.5 0.L12 342.1 1.9 4.03 0.967 67.1 0.393 0.945 121.2 435.7 0.574 1.316 4.63 1.299 109.1 190.6 13.0 0.441 
44437.5 44594.0 0.442 161.8 7.6 3.30 1.089 68.0 0.395 0.641 130.7 425.9 0.388 0.894 4.55 1.653 107.2 203.4 13.5 0.535 
8.69 13.81 669.1 +I+ 28.9 2 - 9  3.2 0.0 0.416 1.431 269.6 10.5 16.523 0.304 4.456 164.8 14.9 33.4 93.6 0.916 
44150.0 44441.5 0.387 350.7 h.3 4.04  0.966 68.7 0.369 0.938 121.0 432.1 0.592 1.284 4.14 1.296 107.5 199.1 12.7 0.406 
4 4 4 4 1 . 5  44594.0 0.406 167.7 7.9 3.15 1.085 59.9 0.368 0.637 131.4 420.2 0.403 0.872 4.16 1.651 105.1 208.7 13.6 0.493 
R.15 12.58 362.9 +I+ 31.2 1.7 9.6 0.0 0.444 1.431 275.8 8.6 15.702 0.359 3.927 166.1 15.8 38.3 93.8 0.974 
44160.0 44445.7 0.364 359.2 10.7 4.06 0.965 70.1 0.347 0.912 121.0 428.8 0.608 1.255 3.61 1.294 106.0 207.6 12.0 0.375 
44445.7 44504.0 0.376 173.6 8.4  3.05 1.082 71.5 0.345 0.634 132.4 414.6 0.415 0.853 3.79 1.649 103.2 214.1 13.4 0.457 




SPEEO R A OECL 
SPFEO R A OFCL 
O E L V C  LEG KAPPA 
0.344 7.7 15.0 
7.348 170.3 8.9 
+I+ 36.3 
I I V 1 PSI 1 ECCEN 
1 1 V 1 PSI 1 ECCEN 
OELK R A S  OECLS COISTI 
DEPART PASS 
PASS WRIVE 
o v 1  ov2 
SHA THETl THETZ PERIH 
SHA THETl THFTZ PERIH 
COIST2 RAP OECLP VP 
0.925 121.3 425.9 0.621 
0.631 133.8 409.3 0.426 
1.431 288.2 3.1 14.310 
APHEL 
APHEL 




























I 2  v 2  P S I 2  
1 2  V Z P S I Z  
E INCL LAM1 
R A OECL SPEEO 
R A OECL SPEEO 






















4.03 0.064 71.3 0.328 
2.99 1.078 73.2 0.325 
0 . 0  22.9 0.0 0.504 
3.02 1.291 104.8 
3.43 1.646 101.5 
3.211 169.1 17.0 
216.1 10.9 0.348 
219.4 13 -1  0.426 
48.2 94-7 1.080 
0.325 16.4 19.1 
0.324 184.8 9.6 
+I+ 39.1 
3.96 0.963 72.5 0.311 
2.99 1.075 74.6 0.307 
0.0 29.7 0.0 0.537 
0.918 121.8 423.2 0.633 
0.628 135.5 404.2 0.435 
1.431 294.6 -0.4 13.665 
2.40 1.288 103.7 
3.08 1.643 100.0 
2.987 170.0 17.5 
224.5 9.3 0.324 
224.7 12.5 0.401 
53.1 95.1 1.122 
0.307 75.2 23.0 
0.302 190.2 10.4 
+/+ 42.3 
0.289 34.3 26.4 
0.283 105.2 11.4 
+I+ 45.8 
0.272 43.7 29.3 
0.266 200.0 12.7 
+I+ 49.7 
3.85 0.961 73.5 0.296 
3.01 1.071 75.9 0.292 
0.0 36.5 0.0 0.569 
0.912 122.6 420.8 0.642 
0.624 137.4 399.3 0.442 
1.431 300.9 -4.3 13.132 
0.906 123-6 418.5 0.651 
0.621 139.5 394.7 0.448 
1.431 307.0 -8.4 12.709 
0.899 124.8 416.4 0.658 
0.618 141.8 390.3 0.452 
1 - 4 3 1  313.0 -12.6 12.4C3 
1.75 1.286 102.7 
2.72 1.641 98.6 
2.775 169.6 17.9 
232.6 7.3 0.302 
229.8 11.7 0.380 
58.0 95.6 1.150 
241.0 4.9 0.283 
234.8 10.6 0.363 
62.7 96.2 1.162 
249-1  2 - 1  0.266 
239.6 9.2 0.350 
67.3 96.8 1.154 
3.71 0.960 74.5 0.282 
3.08 1.068 17.3 0.279 
0.0 43.3 0.0 0.602 
1.09 1.283 101.8 
2.35 1.638 97.4 
2.572 167.8 18.4 
3.53 0.958 75.4 0.269 
3.20 1.065 78.2 0.268 
0.0 50.0 0.0 0.635 
0.44 1.281 101.0 
1.97 1.636 96.3 
2.378 165.0 19.2 
0.255 53.2 31.7 
0.251 204.3 14.2 
+/+ 54.2 
3.33 0.955 76.1 0.257 
3.38 1.062 79.2 0.258 
0.0 56.6 0.0 0.667 
0.893 126.4 414.4 0.664 
0.615 144.3 386.2 0.456 
1.431 318.8 -16.8 12.218 
-0.20 1.279 100.3 
1.55 1.633 95-3 
2.195 161.6 20.3 
256.8 -1.0 0.251 
244.0 7.5 0.339 
71.6 97.5 1.125 
0.238 62.9 33.5 
0.238 208.2 16.1 
+/+ 59.2 
3.10 0.952 77.2 0.246 
3.62 1.059 80.2 0.250 
0.0 63.0 0.0 0.699 
0.887 128.3 412.6 0.669 
0.612 146.9 382.4 0.459 
1.431 324.3 -20.9 17.166 
0.882 130.5 410.9 0.674 
0.609 149.6 378.9 0.461 
1.431 330.3 -25.3 12.067 
0.876 133.1 409.4 0.678 
0.606 152.5 375.6 0.462 
1.431 336.9 -29.0 11.918 
-0.81 1.277 99.6 
1.09 1.631 94.4 
2.024 158.0 21.8 
264.4 4 . 3  0.238 
248.1 5.4 0.330 




0.221 72.6 34.7 
0.227 211.5 18.4 
1 8 8 . 4  +/+ 64.7 
2.86 0.949 78.1 0.236 
3.94 1.057 81-2 3.243 
1.6 69.3 0.0 0.729 
-1.38 1.275 99.0 
0.57 1.629 93.7 
1.910 154.3 23.6 
271.6 -7.7 0.227 
251.8 2.9 0.324 










0.705 82.0 35.2 
0.218 214.4 21.4 
558.9 +I+ 70.8 
0.233 79.6 -24.5- 
666.2 -I+ 71.7 
0.237 80.8 -16.9 
0.209 217.9 28.6 
-I+ 68.4 
0.218 214.3 21.3 
0.264 86.4 -15.2- 
0.242 218.2 46.1 
490.0 -I+ 62.7 
2.61 0.945 78.9 0.226 
4.36 1.054 82.1 3.237 
4.9 75.4 0.0 0.759 
-1.90 1.272 98.5 
-0.04 1.626 93.0 
1.839 150.5 25.5 
278.5 -11.1 0.218 
255.3 -0.2 0.319 
82.7 97.5 0.908 
.10.81 0.923 97.0 0.187 
4 -34  1.054 82.1 3.237 
5.9 75.2 0.0 0.758 
0.882 214.0 379.9 0.718 1.047A 8.32 1.276 93.1 
0.606 152.3 375.7 0.462 0.750 0.0 1.626 93.0 
1.431 6.3 22.0 11.921 1.250 1.840 121.4 69.4 
303.6 57.9 0.218 
255.2 -0.1 0.319 
82.6 70.5 0.884 
-9.59 0.927 99.1 0.205 
5.50 1.050 83.7 3.229 
0.0 85.7 0.0 0.809 
.10.42 0.928 100.8 0.225 
0.892 221.2 388.1 0.709 1.0746 6.73 1.282 94.7 
0.632 157.6 370.5 0.464 0.740 -1.48 1.623 91.9 
1.431 35fl.4 12.2 11.765 1.353 1.780 131.3 57.5 
0.997 225.3 397.4 0.695 1.1004 7.24 1.286 96.6 
305.4 45.7 0.209 
260.5 -7.b 0.317 




310.5 41.7 0.242 
266.7 -29.2 0.347 
93.6 107.0 0.934 
9.61 1.046 86.2 0.220 
3.9 100.5 0.0 0.878 
0.597 166.1 364.3 0.465 0.728 -6.00 1.618 90.8 
1.431 353.5 -4.6 12.327 1.013 2.037 125.6 49.7 



































































0 -945  121.7 438.0 0.562 
0.639 131.1 430.0 0.377 





































4.78 1.299 110.1 
4-65 1.650 108.7 





































191.1 12.8 0.461 
204.2 12.4 0.589 
28.7 94.3 0.886 
199.6 12.5 0.423 
209.0 12.4 0.541 
33.0 94.3 0.945 
208.1 11.8 0.389 
213.8 12.1 0.500 




6 8 - 1  0.379 0.938 121.4 434.2 0.583 
69.1 0.381 0.636 131.6 424.2 0.394 
0.0 0.451 1.438 217.0 7.3 16.079 
4-26 1.296 108.3 
4-20  1.647 106.4 













0.931 121.3 430.7 0.600 
0.633 132.5 418.6 0.408 
1.438 283.1 4.9 15.312 
0.925 121.5 427-6 0.615 
0.630 133.R 413.3 0 -420  
1.438 289.0 2.0 14.650 
0.918 121.0 424.8 0.627 
0.627 135.4 408.2 0.429 
1.438 295.4 -1.5 13.957 
0 -912  122.6 422-2 0.637 
0.623 137.3 403.4 0.437 
1.438 301.6 -5.3 13.383 
0.905 123.6 419.8 0.646 
1.438 307.8 -9.4 12.927 
0.899 124.8 417.6 0.654 
0.617 141.6 394.4 0.449 
1.438 313.7 -13.5 12.591 
0.620 139.4 398.8 0.444 
3.69 1.294 106.7 
3.79 1.645 104.4 
3-686 168.0 15.6 
3.08 1.291 105.4 
3.39 1.643 102.6 
3.303 169.2 16.1 
2.44 1.288 104.2 
3.00 1.640 101.0 
3.061 169.7 16.6 
216.6 10.7 0.360 
218.6 11.8 0-465 






225.0 9.2 0.334 
223.3 11.2 0.436 
46.2 95.7 1.095 
233.3 7.2 0.311 
227.9 10.4 0.411 
50.6 96.2 1.125 
241.5 4.8 0.290 
232.3 9.3 0.390 
54.8 96.7 1.138 
249.5 2.0 0.272 
236.6 8.0 0.372 
58.8 97.3 1.132 
257.2 -1.0 0.256 
240.6 6.4 0.358 
62.7 97.9 1.105 
264.7 - 6 - 3  0.242 
244.4 4.5 0.346 
66.3 98-5 1.059 
271.9 -7.6 0.230 
247.8 2.2 0.337 
69.7 98.2 0.992 
278.8 -10.9 0,220 
251.0 -0.6 0.330 














1.78 1.286 103.1 
2.62 1.638 99.6 







1.11 1.283 102.2 
2.23 1.635 98.3 
2.618 166.9 17.6 
0.44 1.281 101.3 
1.83 1.633 97.2 










0.893 126.4 415.5 0.661 
0.614 144.1 390.4 0.453 
1.438 319.4 -17.5 12.379 
-0.20 1.279 100.6 
1.41 1.630 96.2 
















0.887 128.2 413.5 0.667 
0.611 146.6 386.6 0.457 
1.438 324.9 -21.5 12.299 
-0.82 1.277 99.9 
0.95 1.628 95.3 
2.048 157.3 21.1 
-1 -39  1.275 99.2 
0.45 1.626 94-5 
1.939 153.8 23.0 
-1.90 1.272 98.7 
-0.12 1.624 93.8 







0.882 130.4 411.7 0.672 
0.609 149.3 383.2 0.459 







0.876 133.0 410.1 0.676 
0.606 1 5 2 - 1  380.0 0.461 
1.438 337.5 -29.1 11.963 
183 
1 9 8 0  
€ART H-VENUS-MERCURY 
DEPART PASS SPEEO R A OECL I 1 V 1 P S I  1 ECCEN SHA T H F T l  THETZ P E R I H  APHEL I 2 V 2 P S I  2 R A OECL SPEEO 
PASS 4RRIVE SPEED R A OECL I 1 V 1 P S I  1 ECCEN SHA THETl  THET2 P E R M  APHEL I 2 V 2 P S I  2 R A OECL SPEEO 
O V 1  O V 2  OELVC LEG KAPPA OELK RAS OECLS C O I S T l  COIST2 RAP OECLP VP - A  E I N C L  L A M  LA112 ETA P E R I C  
44360.0 44483.0 0.236 79.9 -24.9-11.01 0.923 97.0 0.187 0.882 213.9 380.1 0.718 1.0474 8.51 1.275 93.1 303.4 56.5 0.221 
44483.0 44596.0  0.221 2 1 5 - 2  21.0 4.36 1.054 81.8 0.240 0 - 6 0 6  151.8 380.3 0 .461 0 - 7 5 2  -0.04 1 .624 93.9 250.7 -0.2 0.330 
5.28 7 . 9 5  744.5 -I+ 71.2 6.5 75.5 0.0 0.759 1.438 7.6 22.4 11.978 1 - 2 1 1  1.867 121.0 69.5 72.6 69.7 0 - 8 6 8  
44370.0  44489.5 0.237 80.9 -17 .0  -9.61 0.927 99.1 0.205 0.892 221.2 388.2 0 .709 1.074A 6.75 1.282 94.7 305.4 45.8 0.210 
44489.5 44596.0 0.210 218.9 27.2 5.28 1.050 83.5 0.230 0.602 156.9 375.2 0.464 0.741 -1.30 1.620 92.6  255.7 -6.5 0 - 3 2 3  
5.31 7.73 13.7 -I+ 68.5 0.1 85.8 0.0 0.809 1.438 359.5 13.2 11.792 1.348 1.779 131.7 57.5 77.6 86.4 1-046 
44380.0 44496.7 0.246 84.1 -9 .1  -8.32 0.931 101.1 0.227 0.902 226.9 395.8 0.697 1.106A 5.17 1 .288 96.4 310.2 32.6 0.214 
44496.7 44596.0  0 .214 220.3 38.0 7.26 1.047 95.4 0.222 0.598 163.5 370.3 0 .465 0.731 -3.65 1.617 91.9 260.4 -18.3 0.327 
5.46 7.56 401.2 -I+ 70.6 3.6 97.3 0.0 0 .863 1.438 354.6 -5.1 11.864 1.292 1.813 134.8 45.0 82.7 102.7 0.945 
ARRIVAL DATE = 2444598.0 I 
44150.0 44443.9  
4 4 4 4 3 . 9  44598.0 
8.68 15 .58  
44160.0 44447.9  
44447.9  44598.0  
8.10 14.23 
44170.0 44452.0  
44452.0  44598.0 
7 .61  13.08 
44180.0 44456.2 
44456.2 44598.0 
7 .16  12.09 
44190.0 44460.4 
4446n.4  4459P.O 
6.76 11.26 
44200.0 44464.6  
44464.6  445QR.3 
6.39 10.55 
44210.0 44468.7 
44468.7 44598.0  
6.04 9.95 
44220.0  44472.7  

















1 4 . 9  
9.9 
34.1 
19 .0  






12 .4  
43.9 
29.0 
1 3 . 5  
47.9 
31.4 
15 .0  
52 .5  
33.1 























67.3 0 .391 
68.2 0.396 
0.0 0.460 
0.938 1 2 1 - 8  436.6  0 . 5 7 1  
0.635 132.0 428.1 0 .383 













4.40 1.296 109.2 
4.25 1.647 107.8 



































0 - 4 7 6  
1.063 
4.15 0.965 





0.911 121.6 432.9 0 .590 
0.632 132.8 422.5 0 . 3 9 9  







70.3 0 .344 
71.9 0.345 
0.0 0.520 
0 . 9 2 4  121.7  429.6 0.606 
0 .628 133.9  417.1  0 . 4 1 2  
1.442 290.4  0.9 14.972 
3.15 1.291 106.1 
3.35 1.642 103.7 





0.0 32 .8  
71.6 0.325 
73 .5  3.324 
0.0 0 .552 
0.918 122.1 426.6  0 .620 
0.625 135.4 412.0 0 .422 
1.442 296.4 -2.5 14.321 
2.49 1.288 104.8 
2.93 1 .640 102.0 
3.148 169.4 15.6 +/+ 
03.7 233.9 7.0 0.321 
00.5 226.9 9.1 0.k47 
16.0 44.1 96.8 1.093 
02.7 242.0 4.7 0.299 
99.2 230.9 8.1 0.422 
16.6 47.8 97.3 1.108 
0 1 - 7  250.0 2.0 0.280 
98.1 234.8 6.8 0.401 









0.0 0 .584 
0 . 9 1 1  122.7 423.9 0 . 6 3 1  1.192 1.81 1.286 
0 . 6 2 2  137.2 407.2 0 .431 0.813 2.52 1.637 
















1 . 0 7  0.952 
3.92 1.058 
0.3 6 5 . 1  




76.3 0 .291 
0.0 0.516 
74.9 0.277 
77 .5  0.278 
0.0 0 . 5 4 8  
0.905 123.6 421.4 0 . 6 4 1  1.169 1.12  1.283 
0 .619 139.2 402.6 0.435 0 - 7 9 9  2.11 1.635 
1.442 338.7 -10 .2  13 .206 0.661 2.676 166.2 
0.899 124.R 419.0 0 .650 1.148 0.45 1.281 
0.616 141.4 378.3 0 .445 0.787 1.69 1.632 






0.593 126.3  416.8 0 .657 1.129 -0.21 1.279 00.9 257.7 -1.0 0.263 
O . b l 3  143.8 394.3 0 .449 0.777 1.26 1 .630 97.0 238.4 5.3 0.384 
1.442 320.4 -18.1 12.591 0.856 2.263 160.2 18.7 54.9 98.3 1.081 +I+ 
0.244 63.3 
0 .248 711.0  
42.4 *I* 
0.226 73.0 
0 .735 214.3 
283.8 +It  
76.8 0 .252 0.887 124.1 414.7 0 .664 1.110 -0.82 1.277 100.2 265.2 -4.2 0.248 
79.7 0.257 0.610 146.4 390.6 0.453 0.767 0.81 1.628 96.1 241.7 3.5 0.369 
0.0 0.710 1.442 326.0 -22 .0  12.437 0 - 9 6 2  2.091 156.8 20.3 58.2 98.6 1.039 
0.881 130.3 412.8 0.669 1.093 -1.39 1.275 99.5 272.4 -7.5 0.235 
0.608 149.0-387.1  0 .456 0.759 0.32 1 .625 95.3 244.9 1.5 0.357 
1 .442 332.2 -25.7 12.214 1 - 0 7 0  1.981 153.5 22.2 61.2 98.2 0.979 
44240.0 44480.5  





0 .876 1 3 2 - 8  411.1 0 .674 1.078 -1.91 1.272 98.9 279.2 -10.7 0.224 
0.635 151.7 384.11 0 .459 0.752 -0.22 1.623 94.6 247.7 -1.0 0.348 
1.442 338.6 -29 .2  12.033 1.175 1.894 150.3 24.3 64.1 97.6 0.903 
44250.0  444P4.2 
44484.2  445c8.0  





64483.3 44508.0  
5 .34  8 .49  






79.7 0 .230 
81.7 0.242 
0.0 0 .768 
0 . 8 7 1  135.S 409.6 0.678 1.063 -2.36 1.270 98.4 285.8 -13.9 0.216 
0.633 154.6 381.1 0.460 0.746 -0.84 1.622 94.0 250.4 -4.0 0.341 
1 .442 345.1 -32 .6  11 .893 1 .270 1.827 147.1 26.4 66.8 96.8 0.811 
0.892 213.7 350.5 0 .717 1.0464 8.81 1.275 93.2 303.1 59.4 0.227 
0.606 151.1 344.7 0 .458 0.754 -0 .09  1.624 94.8 247.1 -0.4 0.350 
1.442 9.5 23.7 12 .069 1.153 1.911 120.3 6 9 - 8  63.5 68.4 0.839 
0.891 221.1 3R8.3 0 .709 1.074A 6.93 1.281 94.7 305.4 46.5 0.212 
0 . 6 3 2  156.2 379.6 0 .461 0.742 -1.21 1.621. 93.7 251.7 -5-6 0.338 
1 .442 1.3 14.6 11 .837 1.312 1.800 131.6  57.8 68.2 85.0 1.028 
0 . 9 0 3  227.4  395.3 0.698 1.1084 4.75 1.288 96.3 309.9 30.5 0.209 
0 .598 161.9 375.2 0.463 0.733 -2.87 1.618 92.8 255.7 -14.0 0.334 
1.447 356.0 -3.6 11.780 1 .358 1.773 138.7  44.1 72.6 100.3 0.955 
0.192 91.3 
0.216 219.3 
990.6  +/+ 
2.78 0 .940 
4.07 1 .051 
8.8 P3.1 










81.5 0 .244 
0.0 0.762 
44370.0 44489.7 
44489.7 4 4 5 9 8 . 0  
5 .34  8 . 1 5  
0.239 8 1 - 1  
0 .213 720.3 
79.6 - I t  
-9.79 0.927 
5.13 1 . 0 5 0  
0.7 86.1 
99.0 0.305 
83.2 0 .334 
0.0 0.810 
44350.0 44496.1  
5.41 P.05 
44496.1 4 4 5 ~ 8 . 0  
0.244 53.5 
0 .209 222.0 
350.8 -I+ 
-7.49 0.932 





ARRIVAL DATE = 2444600.0 
44150.0  44445.2  0.427 ‘49.Q 6.2 4.67 0.965 66 .4  0.406 0 .937 127.4 439.2 0 .557 1.318 4.57 1 .296 110.3 200.9 12.0 0.465 
44445.2 446CO.O 0.465 172.8  9.3 4.?2 1.081 57.3 0.414 0 . 6 3 3  132.4 432.9 0 .371 0.895 4.30 1.649 109.2 211.4 10.2 0.656 
9.03 17.27 QlR.3 +I+ 27.7 3.8 15 .4  0.0 0.470 1.444 279.R 5.1 17.082 0.274 4.831 167.6  13.2 24.4 95.6 0.871 
44160.0 44449.2 0.398 358.6 10.6 4.54 0.964 68.1 0.379 0 .931 122.0 435.4  0.578 1.283 3.92 1.294 108.5 209.4 11.4 0.425 
44449.2 44600.0 0.425 178.7 9.7 4.05 1 .077 69.2 0.384 0.690 131.0 426.3 0.388 0.872 3.78 1.647 106.9 215.4 9.9 0.604 
+I+ 30.2  7.7 21.7 0.0 0.499 1 . 4 4 4  286.0 7.9 16.142 0.327 4.207 168.6 13.7 27.9 95.8 0 .929 8.39 15.81 598.5 
44170.0  44451.3 0.372 
44453.3  44600.0 0.351 
7 .84  14.53 327.9 
441PO.O 44457.4  0.349 
7 .36  13.40 116.8 
44190.0 44461.6 0 .377 
44461.6 44600.0 0 .734 
44457.4  44600.0  0.361 
6 - 9 2  12.45 
7.4 14 .8  L.39 0.963 69.7 0.355 0 .974 122.0 431.9  0 . 5 9 6  1.252 3.24 1.291 1 0 6 - 9  217.9 10.3 0.391 
84.4 10 .2  3 . 0 ?  1.074 71.1 0.358 0.627 134.1 420.4 0 . 4 0 2  O.R51 3.30 1.644 104.9 219.4 9.4 0 .559 
+I+ 32.9 1.6 28.7  0.0 0.530 1.444 291.3 -0.0 15.350 0.388 3.709 169.3 14.1 31.5 96.3 0.481 
16.2 18 .9  4.27 0 .962 71.0 0.334 0.918 122.3 428.3 0 .611 1.224 2.55 1 .288 105.5 226.2 8.8 0.361 
8q.9 1 0 . 9  3.81 1.071 72.5 0.336 Ci.424 115.4 415.7 0 . 4 1 4  0.833 2.84 1.642 103.1 223.2 8.6 0.521 
+ / +  35.8 0.6 34.8 0.3 0.561 1 .444 297.8 - 3 . 4  14.679 0.455 3.306 169.1 14.4 35.0 96.9 1.025 
75.2 22.6 4.03 0.961 72.3 0.315 0.911 172.P 425.9 0.624 1 - 1 9 8  1.84 1.286 104-3 234.5 6.9 0.334 
O5.2 11.6 1.75 1.067 74.3 0.317 0 . 6 2 1  137.1 410.3 0 . 4 2 4  0.817 2.41 1 .640 101.6 226.9 7.9 0.488 
+ / +  39.1 0.0 41.3 0.0 0 .593 1.444 303.R -7 .0  14 .089 0.531 2.990 167.9 14.8 38.5 97.5 1.056 
184 







6.52 11 .63  
44210.0 44469.8 
44469.8 44600.0 
6 .15  10 .94  
44220.0 44473.8 
44473.8 44600.0 
5 .81  10.36 
44230.0  44477.7  
44477.7  44600.0 
5.40 9.87 
+4240.0 44481 - 5  




4.92 9 .13  
44260.0 4 4 4 ~ 8 . 7  





44340.0 44496.1  
5 .41  8.53 
44496.1  44600.0 
SPEED R A OECL 
S P E E D  R A O E C L  
OELVC LEG K A P P A  
0.307 34.5 26.0 
0.311 200.2 12 .6  
+ I +  42.7 
O.2R7 44.0 28.8 
I 1 V 1 PSI 1 ECCEN S M A  THETl  THETZ PERIH APHEL 1 2 V 2 PSI  2 R A 
I 1 V 1 PSI  1 ECCEN SMA THETl  THETZ PERlH APHEL I 2 V 2 PSI -2 R A 


































































1 - 0 3 6  
0.282 




















0 - 3 9 8  
0 -627 
0.936 
3.81 0.959 73 .4  0.298 
3.76 1 - 0 6 4  75.7 0.300 
0.0 47.9 0.0 0.625 
0.905 123.7 423.2 0.635 
0.617 139.1 406.2 0.432 
1.444 309.9 -10.9 13.548 
0.899 124.8 420.7 0.644 
0.615 141.2 401.9 0.439 
















1.14 1.283 103.2 
1.98 1.637 100.2 
2.747 165.7 15.4 
0.45 1.281 102.2 
1.54 1.635 98.9 
















7.57 0 .957 74.5 0.283 
3.80 1.062 77.3 0.286 
0.0 54.4 0.0 0.657 
0.290 204.8 13 .7  
+ I +  46.R 
0.267 53.7 31.1 
0.272 209.1 15 .0  
+I+ 51.3 
3.31 0.955 75.5 0.269 
3.90 1 .059 78.2 0 .274 
0.0 60.8 0.0 0.688 
0 .893 L26.2 41R.4 0.652 
0.612 143.6 397.9 0.444 
1.444 321.5 -18.6 12 .854 
-0.21 1.279 101.4 
1.11 1.632 97.9 
2.312 159.7 17.6 
0.249 63.5 32.8 
0.256 212.9 16 .6  
138.6 +I* 56.2 
0.230 73.2 33 .8  
0.242 216.2 18.6 
358.6 +I+ 61.7 
0.212 82.6 34.2 
0 .230 7 1 9 . 0  20.8 
644.6  +It 67.5 
0.195 91.6 34.1 
0.221 721.2 23.5 
999.5 +I* 73.6 
3.04 0.952 76.5 0.256 
4.05 1.056 79.3 0.254 
1.0 67.0 0.0 0.718 
0.887 128.0 416.2 0.660 
0.609 146.1 394.2 0.448 
1.444 327.6 -22 .4  12.572 
0.881 1 3 0 . 1  414.2 0.666 
0.606 148.7 390.8 0.452 
1.444 333.7 -25.9 12.328 
0.876 132.7 412.3 0 .671 
0.604 151.3 387.7 0.455 
1 . 4 4 4  340.0 -29.2 12 .128 
0.870 135.6 410.8 0.675 
0.632 154.1 384.8 0.457 
1.444 346.3 -32.4 11 .969 
-0-83 1.277 100.6 
0.65 1.630 96.9 
2 - 1 5 9  1 5 6 - 5  19.2 
2.77 0.948 77.5 0 .244 
4.25 1.054 80 .4  0.255 
7.9 73 .0  0.0 0.747 
- 1 - 4 0  1.275 99.8 
0.17 1.628 96.1 
2.037 153.4 21.2 
2.50 0.944 78.5 0.234 
4.51 1.052 81.4 0.247 
5.4 78.8 0.0 0.775 
2.23 0.940 79.4 0.224 
4.86 1.050 82.4 0.241 
8.7 84.5 0.0 0.802 
1.080 -1.92 1.272 
0.753 - 0 - 3 4  1 .626 
1.118 1.939 150.3  
1.065 - 2 - 3 7  1.270 
0.747 -0.92 1.624 
1 .216 1.863 1 4 7 - 4  
1.0734 7.24 1.281 
0 .744 -1.17 1.623 

























0.242 81.5 -18.4-10.11 0.926 99.0 0.205 
0 .218 222.0 24.7 5.02 1 . 0 4 9  82.7 0.239 
193.3 - I +  6 7 . 6  1.7 86.7 0.0 0.813 
0.244 83.6 -7 .9  -7.92 0 .932 101.2 0.227 
0 .209 224.1 31 .4  6.00 1.046 84.4 0.230 
314.9 - /+  71.4  2.9 96.4 0.0 0.859 
0 .891 220.R 388.7 0.709 
0 .601 155.3 3R3.7 0 .458 
1.444 3.8 16.2 11.918 
0.903 277.4  395.4  0.698 
0 .598 160.7 379.4  0.460 
1 .444 357.9 -1.4 11.786 
1.108A 4.78 1.288 
0.735 -2.52 1 . 6 2 1  
1.353 1.776 140.6 
ARRIVAL DATE = 2444602.0 
4.76 0.964 67.2 0 .393 
4.41 1.075 58.3 0 .432 
9.6 24.0 0.0 0.510 
0.930 122.6 438.2 0 .564 
3.628 133.4  430.0 0.376 





































4.07 1.294 109.6 
3.76 1 .652 108.4 









































































44160.0  44450.6 
44450.6  44607.0 
8.74 17 .57  
0.414 358.4 10.5 
0 .448 180.7 9.8 
837.3 + I +  28.9 
44170.0  44454.7  
8.13 16.12 
44454.7  44602.0  
0.3R6 7.2 14 .7  
0.411 186.5 1 0 . 4  
550.9 +I+ 31.6 
0.361 16 .1  18.8 
0.378 192.0 1 1 . 0  
323.1 +/+ 34.5 
4 .56  0.963 68.9 0.367 
4.20 1 .072 70.1 3.374 
2.6 30.4 0.0 0.540 
4.35 0 .962 70.4 0.345 
4.06 1 .069 71.9 0.350 
1.6 36.9 0.0 0.571 
4.11 0.961 71.7 0.325 
3.98 1.065 73.6 0.329 
0.9 43.4 0.0 0.603 
0 .924 122.4 434.5 0.584 
0.625 134.3  424.4  0 .391 
1.444 293.7 -0.7 15.803 
0.917 122.5 431.2 0 .601 
0.622 135.5 4 1 9 - 2  0 .404 
1.444 299.7  -4.1 15.060 
0.911 129.0 428.1 0.615 
0.619 137.1 414.2 0.415 
1.444 305.6 -7.7 14.430 
0.904 123.7 425.3 0.627 
0.616 139.0 409.6 0 .424 
1 .444 311.4 -11.4 13.897 
O.89R 124.8 422.7 0 .638 
0.613 141.0 405.3 0 . 4 3 1  
1 .444 317.4  -15.3 13.445 
0.892 176.2  420.3 0.647 
0.610 143.3 401.2 0 . 4 3 7  
1.444 973.4 -19.0 13.062 
3.35 1.291 107.9  
3.24 1 .650 106.2 
3.991 169.4  13.0 
2.62 1.288 106.4 
2.75 1.647 104.3 
3.532 169.0 13.2 
1.89 1.286 105.0 
2.29 1.645 102.6 
3.162 167.6  13.6 
1.16 1 .284 103.9 
1.83 1.642 101.2 
2.860 165.3 14.2 
0 - 4 6  1.281 102.8 
1.39 1 .640 99.9 
2.613 162.5 15.1 
-0.21 1 . 2 7 9  101.9 
0.94 1.638 98.7 
2.410 159.4 16.4 
44180.0 44458.8  
7.60 14 .86  
44190.0  44462.9 
44462.9  44602.0 
7 .12  13 .75  
44458.8  44602.0  
44200.0  44467.0  
44467.0  44602.0  
6 .69  12.07 
44210.0  44471.1 
44471.1  44602.0 
6.79 12.C8 
44220.0  44475.0  
44475.0  4 4 6 0 2 . 0  
5.92 11.41 
44230.0 44478.9 
44478.9  44602.0 
5.58 1 0 . 5 4  
44240.0 44487.6  
4 4 4 8 7 . 6  44607.0 
5.27 10 .37  
44250.0  44486.2  
44486.2 44602.0  
4.98 0.98 
44370.0  44490.5 
44490.5  44607.0 
5.47 9.60 
44380.0  44496.5 
5 .44  9.27 
44496.5 44402.0  
0.337 25.2 22 .5  
0 . 3 4 9  197.3  11.7 
163.2 +/+ 37.8 
0.315 34.6 25.8 
0.324 202.3 12.6 
75.8 +/+ 41.4  
3.86 0.959 72.9 0.307 
3.95 1.062 75.1 0.311 
0.5 49.9 0.0 0.635 
0.2O4 44.1 28.6 
0.302 207.0 13 .7  
63.3 +I+ 45.4  
0.274 53.9 30 .8  
0 .282 211.2 1 4 . 9  
124.4 + / C  49.9 
3.59 0.957 74.1 0.290 
3.97 1 .059 76.4 0.296 
0.4 56.4 0.0 0.566 
3.30 0.954 75.1 0.275 
4 .04  1 .057 77.7 0.283 
0.8 62.7 0.0 0.537 
0 .254 63.7 32.4 
0.265 215.1 16.4 
255.5 +I+ 54.R 
3.01 0.951 76.2 0.262 
4.15 1.054 73.9 0.271 
1.9 68.9 0.0 0.727 
0.886 127.9 418.0 0.654 
0.607 145.8 397.5 0 .442 
1.444 329.5 -22.6 12.740 
-0.84 1.277 101.0 
0.49 1.635 97-7  
2.244 156.3 18.1 
0.235 73.5 33 .4  
0.250 21f l .4 18 .2  
452.2 t/+ 60.1 
2.72 0.948 77.2 0.249 
4.33 1.052 80.9 3.252 
3.5 74.8 0.0 0.756 
2.44 0.944 78.2 0.23R 
4.55 1.050 81.0  0.254 
5.8 80.6 0.0 0.784 
O.RR1 130.0 415.9  0 .661 
0.605 148.3 394.1 0.446 
1.444 335.6 -2b.0 12 .471 
-1.41 1.275 100.3 
0.0 1.633 96.9 
2.108 153.3 20.1 
-1.93 1 - 2 7 3  99.6 
-0.49 1.631 96.1 
1.998 1 5 0 - 4  22.3 
7.68 1 .281 94.8 
-1.16 1 .629 95.3 
1.895 129.9 59.0 
5.06 1.288 96.4 
-2.36 1.626 94.4 
1.801 141.5 44.7 
0.216 R3.0 33.8 
0.237 221.2 20.3 
710.3  +I+ 65.8 
0.875 132.4 413.9 0.667 
0.632 150.9  391.0 0 .449 
1.444 341.7 -29.2 12.249 
0 .247 02.1 -19.5-10.57 0.926 98.9 0.205 
0.225 224.0 23.3 4.97 1 .047 32.2 0.246 
373.6 -I+ 66.9 3.2 87.4 0.0 0.816 
0 .246 R3.9 -8 .8  -8.21 0.991 101.1  0.227 
0 .213 226.4  29.1 5.72 1 , 0 4 4  84.0 0.236 
300.7 -I+ 73.2 2.7 97.1 0.0 0.1362 
0.890 220.5 3R9.1 0 .708 
0.630 154.3 387.6 0.452 
1 .444 7.0 18.1 12.036 
0.902 227.0 395.7 0 .698 
3.596 159.6 383.2 0 .456 
1.444 0.3 1.4 11.840 
ARRIVAL OArE = 2444604.0 
44170.0 44456.2  
44456.2  44604,O 
H.47 17 .59  
44180.0  44460.2 
44460.2 44604.0  
7.RP l b . 4 8  
0.402 7.0 14.6 
0.434 188.7 10 .3  
808.8 t/+ 30.3 
4.75 0.963 67.9 0.382 0 .923 122.9 437.3  0.570 1.277 3.48 1.291 109.0 219.4 9.9 
4.47 1.070 68.9 0.393 0.623 134.6 428.0 0.378 0.868 3.17 1.658 107.6 222.5 7.4 
3.6 32.R 0.0 0 .551 1.441 295.6 -1.2 16.341 0.315 4.336 169.5 11.9 23.3 97.1 
0.374 16.0 18.6 
0.3O8 194.3 10.9 
563.2 + I +  33.2 
4 .49  0.962 69.6 0.358 0.917 122.9 433.8 0 .589 1.245 2.71 1.288 107.4 227.8 8.4 
4.29 1 .066 70.3 3.366 0.620 135.7 422.7 0.393 0.847 2.65 1 .656 105.6 225.8 6.7 
2.7 39.7 0.0 0.583 1.441 301.7 -4.6 15.514 0.374 3.810 169.0 12.0 26.3 97.5 
380-461 0 - 70 - 13 
185 
1980 
E A R T  H-V FNU S -M ER CU R Y 
DEPART P A 5 S  
PASS 4RPIVE 













SPEED R A OECL I 1 V 1 PSI 1 ECCEN SMA T H E T l  THET2 PERIH APHEL I 2 V 2 PSI 2 
SPEED R A OECL I 1 V 1 P S I  1 ECCFN SMA THETl THET2 PERIH APHEL I 2 V 2 PSI 2 
OFLVC LEG KAPPA nELK R A S  OECLS C O I S T l  COIST2 RAP OECLP VP - A  E INCL LAM1 
R A  




































































0.910 123.2 430.6 0.605 
0.617 137.1 417.6 0.405 
1.441 307.6 -8.2 14.815 
0.904 123.8 427.7 0.618 
0.613 138.9 612.9 0.415 
1.441 313.6 -11.7 14.224 
0.898 124.8 425.0 0.629 
0.610 140.9 408.5 0.423 




























1.95 1.286 105.9 
2.15 1.653 103.8 













0.47 1.281 103.5 
1.22 1.648 100.8 







3.29 0.954 74.7 0.283 
4.15 1.054 77.0 0.293 
1.9 64.9 0.0 0.708 
0.892 126.1 427.4 0.639 
0.608 143.1 404.4 0.429 




0.886 127.7 420.0 0.648 
0.405 145.5 400.7 0.435 
1.441 331.6 -22.8 12.945 
-0.85 1.277 101.6 
0 -31  1.644 98.6 


































0.880 129.7 417.8 0.656 
0.602 147.9 397.3 0.439 
1.441 337.7 -26.0 12.646 
-1.43 1.275 100.8 
-0.16 1.642 97.7 




0.875 132.2 415.8 0.662 
0.600 150.5 394.2 0.443 
1.441 343.8 -29.0 12.399 
-1.94 1.273 100.0 
-0.65 1.640 96.9 
2-072 150.7 21.1 



































































0.889 220.2 389.5 0.708 
0.598 153.2 391.4 0.446 
1.441 10.8 20.1 12.195 
8.24 1.281 94.9 
-1.16 1.638 96.2 
1.972 128.4 60.0 






0.249 84.5 -10.2 -8.66 0.931 101.0 0.226 0.901 226.6 396.2 0.697 
0.594 158.4 386.8 0.450 
1.441 3.3 4.7 11.932 
5.51 1.287 96.4 
-2.26 1.635 95.1 




0.218 229.0 27.0 5.49 1.042 
328.1 - I +  68.5 2.9 98.0 
83.4 3.243 
0.0 0.867 







0.917 173.3 436.8 0.575 
0.617 135.9 426.2 0.379 
1.436 303.8 -4.8 16.053 
0.910 123.5 433.4 0.592 
0.614 137.2 421.0 0.393 
1 -436  309.9 -8.4 15.273 
0.904 124.0 430.3 0.607 
0 - 6 1 1  138.8 416.2 0.404 
1.436 315.9 -12.1 14.615 
0.897 124.9 427.5 0.620 
0.608 140.7 411.7 0.413 
1.436 322.0 -15.8 14.058 
0.891 126.1 424.R 0.631 
0.605 142.9 407.5 0.420 
1.436 328.0 -19.4 13.588 
0.885 127.6 422.3 0.641 
0.602 145.1 403.7 0.426 




























2 - 8 2  1.288 108.5 
2.53 1.667 107.0 
















0.390 15.9 18.4 4.65 0.962 
0.422 196.6 10.7 4.50 1.064 
836.1 +I+ 31.7 3.8 41.7 
0.363 25.2 22.0 4.92 0.960 
0.388 202.1 11.3 4.35 1.060 
639.2 +I+ 34.9 3.2 48.2 
0.337 34.7 25.3 3.98 0.95R 
0.358 207.2 12.1 4.26 1.057 







2.01 1.286 106.9 
2.01 1.664 105.0 




1 -23  1.284 105.6 
1.52 1.662 103.3 













0.48 1 - 2 8 1  104.3 
1.04 1.659 101.9 




0.314 44.4 2R.O 3.63 0.956 
0.332 211.9 13.1 4.22 1.054 
460.0 +I+ 42.3 2.7 61.1 
0.291 54.3 30.1 3.2R 0.954 
0.309 216.3 14.2 4.24 1.051 
477.2 +I+ 46.6 3.0 67.3 
-0.22 1.279 103.2 
0.58  1-657  100.6 




-0.87 1.277 102.2 
0-12 1.655 99.5 





) 4 4 8 1 . 8  4460.6.0 
5.84 13.17 
0.269 64.3 31.6 2.94 0.951 
0.289 220.3 15.4 4.31 1.049 










0.248 74.2 32.4 2.60 0.947 76.4 0.262 0.880 129.5 420.0 0.649 
0.271 223.7 17.0 4.42 1.046 78.8 0.281 0.600 147.6 400.3 0.431 
702.5 +I+ 56.4 5.0 79.4 0.3 0.778 1.436 340.2 -25.8 12.858 
-1 .45 1.275 101.3 
-0.34 1.653 98.5 




0.228 83.7 32.6 2.28 0.943 
0.256 224.6 18.7 4.59 1.044 




0.874 131;9 417.3 0.656 
0.597 150.1 397.1 0.435 
1.436 346.2 -28.7 12.580 
-1.96 1.273 100.6 
-0.82 1.651 97.7 
2.163 151.1 19.8 
6.13 1 -287  96.5 
-2.21 1.646 96.0 
1.910 140.6 47.1 






0.254 R5.2 - 1 2 . 1  -9.30 0.930 100-9 0.226 
0.227 231.9 24.7 5.29 1.039 82.7 0.253 
425.9 -I+ 66.7 3.6 99.1 0.0 0.872 
0.899 226.0 396.7 0.696 
0.592 157.1 390.2 0.442 
1.436 7.1 8.5 12.068 




0.910 123.9 436.4 0.578 
0.611 137.4 424.4 0.379 
















2.10 1.286 108.1 
1.85 1.679 106.4 
3.999 167.9 9.5 
1.28 1.284 106.6 
' 1.34 1.676 104.6 
3.544 165.4 9.8 
0.50 1.281 105.3 
0.85 1.674 103.0 
3.176 162.6 10.7 
-0.23 1.279 104.1 
0.38 1.671 101.6 
2.877 159.7 12.0 
-0 .69 1.277 103.0 
-0.08 1.669 100.4 








































70 -7  0.342 
72.2 0.357 
0.0 0.671 
0.903 124.2 433.2 0.594 
0.608 138.9 419.4 0.391 
















0.897 125.0 430.2 0.609 
0.605 140.6 414.8 0.401 
1.429 324.6 -15.8 14.455 
0.891 126.0 427.4 0.621 
0.602 142.7 410.6 0.409 
1.429 330.7 -19.3 13.929 
0.885 127.5 424.6 0 -632  
0.599 144.9 406.7 0.416 































D E P A P T  P 4 S 5  









7.19 17 -49  






6.21 15."9  
SPEED R A O E C L  I 1 V 1 P S I  1 ECCEN SMA T H E T l  T H E T Z  P E R I H  
SPEFO R A O E C L  I 1 V 1 P S I  1 ECCFN S M A  T H E T l  T H E T ?  P E R I H  
O E L V L  L E G  KAPPA OELK RAS O E C L S  C O l S T l  C D I S T Z  R A P  OECLP V P  
0.256 74.6 31.8 2.53 0.947 75.8 0.270 0.879 129.3 422.4 0.641 
0.285 226.7 I h - 1  4.43 1.042 78.1 0.294 0.597 147.2 403.2 0.421 
864.4 +I+ 54.3 5.5 82.0 0.0 0.791 1.429 342.9 -25.5 13.111 
.O.Zhl  R 6 . 1  -14.5-10.12 0.929 100.8 0.226 O.fl98 225.5 397.3 0.695 
0.238 2 3 4 - 8  22 -4  5.08 1.035 81.3 3.265 0.5R9 155.8 393.6 0.433 
636.6 -I+ 65.1 5.2 100.2 0.0 0.877 1.479 11.9 12.8 12.257 
A R R I V A L  D A T E  = 2444410.0 
0.341 44.7 27.2 3.69 0.956 71.2 0.335 0.896 125.1 433.2 0.596 
0.372 217.6 11.8 4.37 1.047 72.7 0.356 0.602 140.6 418.1 0.388 
979.8 +/+ 38.7 5.1 66.5 0.0 0.716 1.419 327.3 -15.6 14.926 
0.314 54.8 29.7 1.26 0.953 72.6 0.315 0.890 126.1 430.3 0.610 
0.345 222.2 12.7 4.33 1.044 74.3 0.337 0.599 142.5 413.7 0.397 
946.5 +I+ 42.9 5.3 72.4 0.0 0.746 1.419 933.5 -19.0 14.333 
0.790 64.9 30.6 2.P4 0.950 73.9 0.297 0.884 127.4 427.5 0.622 
0.321 226.3 13 .8  4.35 1.041 75.8 3.322 0.596 144.6 409.7 0.404 
973.6 +I+ 47.3 5.8 78.9 0 .00 .776  1 .419339 .7 -72 .213 .833  
APHEL 
APHEL 







I 2  v 2  P S I 2  
I 2  V Z P S I 2  
E t N C L  L A M 1  
-1.48 1.275 102.0 
-0.54 1.667 99.4 
2.435 154.1 16.0 
6.95 1.286 96.6 
-2.18 1.660 96.8 
2.002 138.6 49.0 
1.197 0.52 1.281 106.3 
0.816 0.65 1.691 104.3 







-0.23 1.279 105.0 
0-17 1.689 102.8 
3.106 160.1 10.4 
-0.91 1.277 103.8 
-0.29 1.686 101.5 
2.824 157.3 12.3 
R A  


















O E C L  
















S P E E D  
S P E E D  



















D E P A R T  P A S S  
P A S S  A Q R I V E  
D V 1  O V 7  
SPEEO R A O E C L  I 1 V 1 P S I  1 ECCEN SMA T H E T l  T H E T Z  P E R I H  
SPFEO R A O E C L  I 1 V 1 PSI 1 ECCEN SMA T H E T l  THETZ PERIH 
DELVC L E G  KAPPA O E L K  PAS O E C L S  C O l S T l  C O I S T Z  R A P  D E C L P  V P  
APHEL 
APHEL 








































I 2 V 2 P S I  2 R A OECL SPEEO 
I 2 V 2 P S I  2 R A O E C L  SPEEO 
E I N C L  LAM1 LAM2 ETA PERIC 
A R R I V P L  D A T E  = 2445270.0 
0.541 248.6 -24.3 -1.60 0.930 
0.674 96.1 -5.0 -3.39 1.189 




0.906 133.5 463.7 0.406 
0.744 121 .1  392.9 0.335 
1.215 189.7 42.3 22.296 
44780.0 45066.5 
45066.5 45270.0 




1.91 1.286 121.7 105.0 3.1 01674 
2.59 2.071 101.6 152.3 15.8 0.336 
9-516 137.7 7.4 75.3 98.9 1-111 
0.521 259.2 -24.0 -0.61 0.924 
0.650 104.5 -5.3 -3.41 1.183 




0.899 133.6 462.5 0.418 
0.717 120.8 384.4 0.344 
1.215 199.1 47.3 21.801 
2.86 1.282 120.5 113.9 4.9 0.650 
3-08 2.068 98.4 172-2 18.5 0.347 
8-498 132.7 7.8 94 -4  97.3 1.028 
44800.0 45077.0 0.505 269.5 -22.9 0.34 0.920 
45077.0 45270.0 0.632 112.9 -5.6 -3.51 1.177 




0.891 133.8 461.5 0.428 
0.730 120.8 376.1 0.350 
1-215 209.4 51.0 21.314 
3.68 1.277 119.6 122.7 6.5 0.632 
3.59 2.065 95.5 189.1 19.6 0.384 







0.492 279.5 - 2 1 . 1  1.26 0.915 
0.618 121.3 -6.0 -1.69 1.170 
791.9 + / +  17.3 2.5 317.0 
0.506 356.7 9.6 6.55 0 . 8 8 5  
0.650 201.8 11.7 8.36 1.069 




0.884 134.2 461.0 0.436 
0.723 121.2  367.8 0.354 
1.215 219.8 53.9 20.947 
4.38 1.273 118.9 131.5 7.9 0.618 
4.17 2.062 92.6 202.3 20.0 0.439 




0.816 140.6 470.1 0.394 
0.621 137.3 293.3 0.279D 
1.215 298.5 -13.0 21.797 
4.94 1.235 120.6 217.5 8.1 0.650 
-4.94 2.006 67.4 250.8 -8.2 1.119 
8.495 163.7 12.8 169.4 108.3 0.875 
A R R I V A L  D A T E  = 2445272.0 
0.544 248.5 -24.3 -1.59 0.929 
0.677 96.2 -4.3 -2.97 1.189 
+/+ 11.6 0.0 291.9 
0.519 259.2 -24.0 -0.62 0.924 
0.648 104.5 -4.5 -2.92 1.184 




0.906 133.6 464.0 0.404 
0.744 121.3 402.1 0.333 



















1.92 1.286 121.8 105.1 3.1 0.677 
2.65 2.028 104.7 145.8 14.6 0.359 
9.923 139.8 7.5 6 0 - 1  99.0 1-153 
2.85 1.282 120.4 113.8 4.9 0.648 
3.06 2.025 101.5 164.9 17.9 0.344 
8.696 134.7 7.7 78.7 97.4 1.086 
3-63 1.277 119.2 122.5 6.5 0.624 
3.47 2.023 98.5 183.3 19.7 0.359 




0.899 133.5 462.3 0.420 
0.738 120.6 393.5 0.345 
1 -253  199.3 45.3 21.663 
0.499 269.6 - 7 3 . 0  0.29 0.920 
0.625 112.8 -4.7 -2.93 1.17fl 




0.892 133.6 460.9 0.433 
0.732 120.3 385.2 0.355 
1.253 204.9 49.1 21.119 
0.482 279.7 -21.2 1.15 0.915 
0.606 121.1 -5.0 -3.00 1.172 




0.884 133.9 460.0 0.443 
0.725 120.4 376.9 0.361 
1.253 219.0 51.9 20.632 
4.29 1.273 118.3 131.3 8.0 0.606 
3.90 2.019 95.6 198.8 20.3 0.395 
7.507 128.0 9.4 110.6 94.5 0.964 
0.469 289.3 -18 .8  1.9R 0.911 
0.591 129.4 -5.4 -3.14 1.165 
698.2 +I+  18.0 2.1 324.8 
0.459 298.5 -15.9 2.76 0.908 
0.581 137.9 -5.9 -3.39 1.158 
925.3 +I+ 19.5 3.1 333.7 
0.475 5.4 13.1 5.95 0.882 
0.616 209.9 11.3 7.57 1.066 
619.3 +/- 16.8 1.9 55.3 
0.475 14.4 16.1 5.53 0.878 
0.621 218.8 7.7 5.34 1.048 







0.877 134.4 459.4 0.450 
0.718 120.8 368.8 0.365 
1.253 229.1 54.0 20.258 
4.82 1.269 117.5 140.1 9.2 0.591 
4.39 2.016 92.9 211.1 20.2 0.446 
7.201 125.9 10.3 121.9 93.3 0.911 
0.869 134.9 459.2 0.455 
0.710 121.5 360.6 0.366 
1.253 239.2 55.5 19.985 
5.23 1.264 117.0 149.0 10.2 0.581 
4.95 2.012 90.2 220.6 20.0 0.507 







0.80R 141.0 468.6 0.410 
0.618 137.0 294.3 0.2920 
1 -253  306.5 -15.8 20.886 
3.86 1.232 119.0 226.3 6.8 0-616 
-3.78 1.959 68.5 258.3 -6.4 1.075 
7.718 161.8 11.3 169.4 108.1 0.912 
2.97 1.228 119.4 236.2 5.1 0.621 
-1.27 1.949 65.7 261.1 -2.0 1.146 







0.801 141.9 469.9 0.403 
0.603 139.7 286.6 0.2740 
1.253 317.9 -8.7 21.029 
A R R I V A L  D A T E  = 2445274.0 
0.550 248.4 -24.2 -1.56 0.929 
0.685 96.4 -3.7 -2.54 1.189 




0.906 133.8 464.6 0.399 
0.744 121.R 410.8 0.328 


































1.95 1.286 122.2 
2.78 1.986 107.8 




































































































0.521 259.2 -24.0 -0.61 0.924 
0.650 104.6 -3.8 -2.45 1.184 
+I+ 12.6 0.0 300.0 
0.497 269.7 -23.0 0.26 0.920 
0.622 112.7 -3.9 -2.40 1.179 
+I+ 14.2 0.0 307.7 
0.477 279.8 -21 .3  1.09 0.915 
0.598 120.9 -4.1 -2.40 1.173 
39.7 t/+ 15.8 0.1 315.8 
0.460 289.4 -18.9 1.86 0.912 
0.580 129.1 -4.3 -2.46 1.157 
210.0 +/+ 17.2 0.7 324.0 
0.447 298.6 -16.0 2.59 0-90R 
0.565 137.4 -4.7 -2.57 1.160 




0.899 133.6 462.4 0.419 
0.739 120.7 402.2 0.344 
1.287 199.7 43.1 21.623 
2.86 1.282 120.5 
3.12 1.984 104.4 




0.892 133.6 460.7 0.435 
0.733 120.0 393.7 0.357 
1.287 209.0 47.1 20.965 
3.61 1.277 119.1 
3.45 1.981 1P1-3 







0.884 133.8 459.3 0.448 
0.727 119.R 385.5 0.366 
1.287 218.4 50.0 20.433 
0.877 134.2 458.4 0.458 
0.720 119.9 377.3 0.373 
1.287 228.2 52.0 19.950 
4.23 1.273 117.9 
3.79 1.978 98.4 
7-344 129.9 9.2 
4.72 1.269 117.0 
4.14 1.975 95.6 
6.954 127.8 10.2 
5.09 1.264 116.2 
4.53 1.972 93.0 
6.658 126.4 11.0 
5.33 1.260 115.6 
4.99 1.968 90.4 
6.443 125.4 11.7 
5.45 1.256 115.3 
5.55 1.964 87.8 
6.301 124.8  12.1 
2.76 1.228 117.4 
-2.42 1.914 69.4 




63.8 0.465 0.870 134.7 457.5 0.465 
61.9 0.472 0.713 120.3 369.2 0.377 
0.0 0.924 1.287 237.8 53.4 19.576 
0.862 135.4 457.7 0.470 
0.706 121.1 361.2 0.378 




0.437 307.4 -12.7 3.27 0.905 
553.5 + I +  19.8 1.9 341.4 













0.430 315.9 -9.0 3.89 0.901 
0.547 154.4 -5.8 -3.09 1.146 
753.3 +I+ 20.9 2.7 350.5 
0.442 14.0 16.4 5.28 0-879 
0.581 217.7 10.5 6 -49  1.064 
380.6 +/- 17.7 1.3 63.0 
0.855 136.1 457.8 0.472 
1.287 256.8 54.9 19.113 
0.697 122.1 353.1 0.37m 
0.801 141.8 467.1 0.426 
0.615 136.8 295.1 0.3050 




44930.0 45155.9 0.441 23.3 18.9 4.74 0.875 65.3 0-473 
45155.9 45274.0 0.587 226.6 7.0 4.50 1.046 60.7 0.521 
9.35 30.37 666.2 +/- 18.4 2.2 73.6 0.0 1.364 
0.794 142.7 468.4 0.419 
1.287 325.7 -11.6 20.139 
3.600 139.6 287.4 0 . 2 8 7 ~  
1.81 1.225 117.8 
-0.20 1.904 66.7 




DEPART PASS SPEED R A OECL I 1 V 1 PSI 1 
PASS ARRIVE SPEED R A OECL r 1 V 1 PSI 1 
O V 1  OV2 OELVC LEG KAPPA OELK RAS OECLS 
ECCEN SHA THETl THET2 PERIH 
ECCEN SHA THETl THET2 PERIH 
COISil COIS72 RAP OECLP VP 
ARRIVAL DATE = 2445276.0 
LPHEL I 2 V 2 PSI 2 R A DECL 
APHEL I 2 V 2 PSI 2 R A DECL 
- A  E INCL L A W 1  LAW2 ETA 
SPEED 
SPEED 



























































































0.906 134.2 465.7 0.392 
0.744 122.5 419.1 0.321 
1 -318  191.1 34.9 22.764 
0.899 133.7 463.0 0.415 
0.739 121.0 410.3 0.340 
1.318 200.2 40.7 21.722 
44780.0 45067.3 0.559 248.2 -24.0 -1.51 0.929 56.0 
45067.3 45276.0 0.697 96.7 -2.9 -2.08 1.189 55.4 
12.16 11.39 +I+ 10.5 0.0 293.0 0.0 
44790.0 45071.9 0.526 259.1 -23.9 -0.58 0.924 58.2 
45071-9 45276.0 0.657 104.R -3.0 -1.97 1.184 57.4 
11.35 9.79 +I+ 12.0 0.0 300.3 0.0 
1.420 1.99 1.286 122.8 105.4 3.1 
1.167 2.98 1.947 110.7 139.0 12.1 
0.122 10.937 145.1 8.2 37.2 99.7 
1.383 2.89 1.282 120.8 114.0 4.8 
1.138 3.26 1.944 107.2 153.6 15.5 




0.498 269.6 -23.0 0.27 0.920 
0.623 112.9 -3.1 -1.90 1.179 
















0.892 133.6 460.8 0.434 
0.734 120.0 401.8 0.356 
1.318 209.4 45.0 20.887 
1 -349  3.62 1.277 119.2 122.5 6.5 
1.111 3.52 1.942 103.9 170.0 18.4 




0.474 279.8 -21.3 1.06 0.915 
0.595 120.9 -3.2 -1.87 1.174 
+/+ 15.1 0.0 315.5 
0.884 133.7 459.0 0.450 
0.728 119.5 393.5 0.368 
1.318 218.6 4R.0 20.216 
1.319 4.21 1.273 117.7 131.0 8.0 
1.088 3.78 1.939 100.9 186.9 20.3 










0.455 289.5 -19.0 1.79 0.912 
0.572 128.9 -3.4 -1.87 1.168 
+I+ 16.5 0.0 323.5 
0.438 298.7 -16.1 2.46 0.908 
0.554 137.1 -3.5 -1.91 1.162 
+I+ 17.7 0.0 331.7 
0.425 307-6 -12.8 3.09 0.905 
0-539 145.3 -3.8 -1.99 1.156 
27.1 +I+ 18.8 0.1 340.2 
0.877 134.1 457.7 0.462 
0.722 119.3 385.4 0.377 
1.318 227.8 50.1 19.681 
0.870 134.6 456.8 0.472 
0.716 119.4 377.4 0.384 
1.318 236.9 51.4 19.255 
0.862 135.2 456.3 0.479 
0.709 119.9 369.4 0.388 
1.318 245.9 52.2 18.914 
1.292 4-66 1.269 116.6 139.6 9.3 
1.067 4.04 1.936 98.1 202.4 20.9 
0.1R1 6.978 129.8 10.1 98.2 93.6 
1.267 4.99 1.264 115.6 148.2 10.3 
1.047 4.31 1.933 95.5 215.6 20.7 
0.193 6.487 1 2 8 . 4  10.9 110.5 93.0 
1.246 5-19 1.260 114.9 156.9 11.1 
1.030 4.61 1.930 92.9 226.4 20.0 
0.204 6.150 127.5 11.5 120.6 92.6 
1.226 5.28 1.256 114.4 165.8 11.5 
1.013 4.96 1.926 90.4 235.1 19.3 







-9.1 3.66 0.902 
-4.2 -2.14 1.149 
19.7 0.4 349.0 
-5.3 4.18 0.899 
-4.7 -2.38 1.142 
20.5 0.7 358.1 
-1.3 4.61 0.896 
-5.5 -2.78 1.134 
21.3 1.1 7.6 
2.7 4.97 0.893 
-6.9 -3.50 1.125 
22.3 2.1 17.5 
16.6 5.13 0.879 
16.0 9.16 1.076 




0.855 136.0 456.2 0.484 
0.701 120.7 361.3 0.390 



















1.209 5.24 1.252 114.0 174.8 11.6 
0.998 5.39 1.921 88.0 242.3 18.9 
















0.848 136.8 456.4 0.486 
0.693 121.8 353.3 0.3890 
1.31R 263.6 52.5 18.446 
0.840 137.6 457.0 0.486 
0.685 123.2 345.2 0.3860 
1.318 272.2 52.2 18.333 
0.833 138.5 458.0 0.483 
0.675 124.R 337.0 0.3800 
1.318 280.8 52.4 18.320 
0.802 141.9 465.3 0.441 
0.625 134.3 302.6 0.3320 
1.318 309.9 -32.4 19.366 
0.402 332.1 
0.516 170.9 
307.2 + / +  
0.400 340.0 
0.515 179.9 
557.1 + /+  
0.422 13.7 
0.557 216.7 
641.1 +/-  
1.195 5.08 1.248 113.8 184.1 11.3 
0 -984  5-98 1.917 85.5 248.4 18.8 
0.223 5.717 127.5 11.8 140.7 93.3 
1.183 4.82 1.244 113.8 193.5 10.7 
0.970 6.88 1.911 83.1 253.8 19.4 
0.223 5.708 127-5 11.4 144.9 94.1 
1.163 2.64 1.228 116.2 233.8 5.2 
0.919 -5.06 1.880 72.5 269.6 -9.7 
0.191 6.495 145.7 9.0 163.0 107.9 
1.147 1.68 1.225 115.8 243.0 3.4 
0.908 -0.95 1.872 70.3 271.9 -1.7 
0,198 6.306 161.2 8.2 168.2 107.3 
1.140 0.73 1.221 116.2 252.8 1.4 
0.896 0.87 1 - 8 6 1  67.7 274.9 1.4 







19.3 4.58 0.876 
9.0 5.21 1.062 
1 8 . 5  0.3 70.5 
0.795 142.9 465.6 0.443 
0.613 136.7 295.7 0.3180 
1.318 322.3 -17.7 19.120 
44940.0 45160.6 
45160.6 45276.0 




21.3 3.95 0.871 
6.0 3.56 1.044 
19.3 1.4 81.1 
0.787 143.9 467.0 0.435 
0.598 139.5 288.0 0.3OoD 
1.318 333.3 -13.6 19.294 




0.572 248.0 -23.9 -1.45 0.929 
0.715 97.1 -2.1 -1.58 1.189 







0.906 134.7 467.0 0.381 
0.744 123.6 426.9 0.311 
1.344 191.6 31.7 23.212 
1.431 2.04 1.286 123.7 105.5 3.1 
1.176 3.25 1.910 113.6 138.2 11.2 




0.534 258.9 -23.8 -0.52 0.924 
+/+ 11.4 0.0 700.9 
0.667 105.1 -2.2 -1.48 1 . 1 8 4  
0.699 134.0 463.9 0.408 
0.739 121.7 418.0 0.334 
1 -344  200.7 38.0 21.959 
1.389 2.94 1.282 121.4 114.1 4.8 
1.144 3.47 1.908 109.8 150.6 14.2 






















3 -65  1.277 119.4 
3-67 1.905 106.4 











































44800.0 45076.8 0.502 269.6 -22.9 0.31 0.920 
45076.8 45278.0 0.628 113.1 -2.2 -1.40 1.179 




0.891 133.7 461.2 0.431 
0.734 120.3 409.4 0.353 




0.475 279.8 -21.3 1.06 0.915 
0.595 121.0 -2.3 -1.35 1.174 
+ / +  14.4 0.0 315.6 
0.452 289.5 -19.0 1.75 0.912 
0.568 128.9 -2.4 -1.33 1.169 



















0.884 133.7 459.1 0.449 
0.729 119.4 401.1 0.368 
1.344 218.9 45.8 20.112 
0.877 134.0 457.4 0.464 
0.723 118.9 393.0 0.380 
1.344 228.0 48.0 19.431 
4.21 1.273 117.8 
3.85 1.903 103.3 










4.64 1.269 116.4 
4.03 1.900 100.5 
7.301 131.8 10.0 
0.433 298.8 -16.2 2.38 0.90R 
0.546 136.9 - 2 . 5  -1.33 1.164 
+I+ 16.9 0.0 231.1 
0.870 134.5 456.2 0.477 
0.717 118.8 385.0 0.389 
1.344 237.0 49.4 18.872 
4.93 1.265 115.3 
4.21 1.897 97.8 
6.786 130.4 10.8 
0.417 307.6 -12.9 2.97 0.905 
0.528 144.9 -2.7 -1.35 1.158 
+I+ 18.0 0.0 339.3 
0.404 316.0 -9.2 3.50 0.902 
0.514 153.1 -2.9 -1.41 1.152 
+I+ 18.8 0.0 347.8 
0.394 324.2 -5.4 3.97 0.899 
1.503 161.5 -3.1 -1.52 1.146 
+ / +  19.4 0.0 356.6 
0.863 135.1 455.4 0.486 
0.711 119.1 377.0 0.395 
1.344 245.8 50.1 18.413 
5.10 1.260 114.4 
4.41 1.894 95.2 




0.855 135.9 454.9 0.493 
0.705 119.6 369.1 0.399 
1.344 254.4 50.2 18.043 
5.15 1.256 113.7 
4.62 1.890 92.8 




0.848 136.8 454.9 0.497 
0.697 120.5 361.2 0.401 
1.344 262.8 49.8 17.756 
5.08 1.252 113.2 
4.87 1.886 90.3 






SPEED R A OECL I 1 V 1 PSI 1 ECCEN S M A  THETl THE12 
SPEED R A OECL I 1 V 1 PSI 1 ECCEN SMA THETl THET2 
OELVC LEG KAPPA OELK R A S  OECLS COISTI C O I S T Z  RAP OECLP 


























































































I 2  V 2  P S I 2  
I 2  v 2  P S I 2  
E INCL LAM1 
R A  



















































































































-1.4 4.37 0.896 
-3.5 -1.69 1.139 
19.8 0.0 5.7 
2.7 4.69 0.894 
-4.1 -1.97 1.131 












0.841 137.7 455.2 
0.690 121.6 353.2 




4.90 1.248 112.8 
5.18 1.882 88.0 










0.833 138.7 455.8 
0.681 123.0 345.1 
1.344 279.2 47.9 
4.61 1.244 112.6 
5.59 1.877 85.6 
5.695 131.9 11.2 
6.6 4.91 0.891 
-5.2 -2 .48  1.122 
20.7 0.0 25.0 
0.826 139.6 456.7 
0.672 124.7 337.0 
1.344 287.1 46.9 
4.21 1.240 112.6 
6.22 1.872 83.3 
5.563 133.0 10.4 
10.4 5.03 0.888 
-7.3 -3.53 1.113 
0.818 140.6 458.0 
0.661 126.7 328.7 
1.344 294.7 47.2 
3.71 1.236 112.8 
7.40 1.866 80.9 




4.46 0.876 69.1 0.422 
7.02 1.075 65.0 0.047 
0.0 68.1 0.0 1.344 
0.795 143.2 463.5 
0.624 134.2 303.3 
1.344 315.2 -29.3 
1.131 1.60 1.225 114.5 241.6 3.4 
0.903 -2.77 1.841 73.3 275.3 -5.6 




0.373 31.1 21.7 
0.515 232.4 7.1 
+I- 19.2 
3.88 0.872 69.8 0.418 
3.80 1.061 64.6 0.460 
0.0 77.6 0.0 1.379 
0.788 144.5 464.2 
0.611 136.7 296.3 
1.344 330.3 -17.1 
1.118 0.68 1.222 114.3 250.8 1.5 
0.892 0.56 1.832 71.1 278.1 1.0 




0.371 4C.8 23.2 
0.523 241.1 4.6 
127.2 +/- 20.2 
3 -20  0.866 69.8 0.424 
2.57 1.043 64.1 0.476 
0.5 P8.2 0.0 1.416 
0.781 145.5 465.7 
0.597 139.5 288.5 
1.344 340.5 -14.9 
1.112 -0.25 1.218 114.7 260.6 -0.5 
0.881 1.92 1.821 68.6 281.2 3.3 




0.371 50.8 23.9 
0.534 249.6 3.4 
137.4 +/-  21.7 
2.38 0.860 69.6 0.432 
1.98 1.023 63.5 0.497 
2.7 99.1 0.0 1.452 
0.773 146.6 467.4 
0.581 142.6 280.7 
1.344 351.3 -15.8 
1.107 -1.20 1.215 115.3 270.5 -2.5 
0-869 2.65 1.808 65.9 284.3 4.1 
0.208 6.054 164.2 8.9 171.9 107.1 
ARRIVAL DATE = 2445280.0 
0.906 135.4 468.8 
0.743 124.9 434.5 
















0.589 247.6 -23.6 -1.36 0.929 
0.737 97.5 -1.3 -1.02 1.188 
+I+ 9.3 0.0 294.9 
0.545 258.7 -23.6 -0.43 0.924 
0.683 105.5 -1.4 -0.94 1.184 
+I+ 10.7 0.0 301.7 
C.505 269.4 -22.9 0.38 0.920 
0.638 113.4 -1.4 -0.98 1.179 




1.444 2.12 1.286 124.8 105.8 3.0 
1.188 3.61 1.876 116.4 138.5 10.5 








































3.01 1.282 122.1 
3.75 1.874 112.4 





















































































0.891 134.0 462.0 
0.734 120.8 416.6 
1.368 210.2 39.9 
3.71 1.277 119.9 
3.88 1.871 108.8 
9.400 140.0 8.8 
0.478 279.7 -21.3 1.10 0.915 
0.600 121.2 -1 .4  -0.83 1.175 
+I+ 13.7 0.0 315.9 
61.5 0.495 
60.1 0.499 
0.0 0 . 8 4 3  
0.884 133.5 459.5 
0.729 119.6 408.3 
1.368 219.3 43.4 
4.25 1.273 118.0 
3.99 1.869 105.6 
8.409 136.4 9.3 
0.452 28S.5 -19.0 1.75 0.912 
0.560 129.0 -1.5 -0.81 1.170 




0.877 134.0 457.5 
0.724 118.9 400.1 
1.368 225.2 45.8 
4.64 1.269 116.4 
4.10 1.866 102.7 




0.430 298.8 -16.2 2.35 0.908 
0.543 136.8 -1.5 -0.79 1.165 




0.870 134.5 455.9 
0.719 118.5 392.2 
1.368 237.1 47.2 
4.90 1.265 115.1 
4.21 1.864 99.9 
7.106 132.4 10.8 
44840.0 45096.1 0.412 307.7 -12.9 2.R9 0.905 
0.521 144.7 -1.6 -0.79 1.160 




0.R63 135.1 454.8 
0.713 118.5 384.3 
1.368 245.8 47.9 
5.04 1.260 114.1 
4.32 1.861 97.3 






0.396 316.1 -9.3 3.3R 0.902 
0.504 157.7 -1.7 -0.81 1.154 




0.856 135.9 454.0 
0.707 118.8 376.4 
1.368 254.3 47.9 
5.06 1.256 113.2 
4.43 1.857 94.9 
6.417 131.6 11.8 
44860.0 45106.6 
45106.6 452R0.0 
8.08  11.32 
0.383 324.2 -5.4 3.81 0.899 
0.490 160.9 - 1 . R  -0.85 1.148 
+I+ 1 8 . 5  0.0 355.3 
0.373 312.0 -1.4 4.18 0.897 
0.479 169.2 -2.0 -0.91 1.142 
+I+ 1 8 . 8  0.0 4.1 
0.365 339.7 2.6 4.47 0.894 
0.471 177.7 -2.2 -1.01 1.195 
+I+ 18.9 0.0 13.3 
0.358 347.4 6.6 4.67 0.891 
0.466 186.3 -2.h -1.19 1.128 
+I+ 19.0 0.0 22.7 










0.848 136.8 453.7 
0.701 119.4 368.6 
1.368 262.6 47.3 
0.841 137.8 453.7 
0.694 120.3 360.7 
1.368 270.7 46.1 
0.834 138.8 454.1 
0.686 121.5 352.8 
1.368 278.7 44.2 
4.96 1.252 112.5 
4.56 1.854 92.5 
6.233 132.3 11.9 
4.76 1 . 2 4 8  112.1 
4.71 1.850 90.2 
6.128 133.5 11.7 
4.45 1.244 111.7 
4.89 1.846 87.9 
6.081 135.4 11.1 
4.04 1.240 111.6 
5.14 1.841 85.7 







0.827 179.9 454.7 
0-678 123.3 344.8 
1.368 286.7 41.9 
44900.0 45130.1 71.2 0.381 0.819 141.0 455.7 
0.669 124.7 336.8 
1.368 294.6 39.4 
3.52 1.236 111.5 
5.52 1.835 83.4 
6.036 140.5 9.2 
45130.1 45280.0 
7.43 16.62 
0.464 195.0 -3.3 -1.49 l . l t O  






0.349 3.4 14.0 4.75 0.885 
0.465 203.9 -4.7 -2.11 1.110 
+I+ 19.5 0.0 42.6 
0.350 11.9 17.1 4.61 O . R 4 1  
0.471 213.0 -8.7 -4.05 1.100 
+ I +  21.5 0.0 53.3 
0.346 29.9 22.0 3.R3 0.873 




0.812 142.1 456.9 
0.659 126.7 328.7 
1.368 302.6 37.7 
2.92 1.233 111.7 
6.22 1.829 81.2 




0.804 143.1 458.6 
0.647 129.3 120.3 
1.368 309.7 41.2 
1.115 2.24 1.229 112-1  229.3 5 -4  
0.911 8.23 1.822 78.8 274.7 19.8 





0.789 145.2 461.7 
0.623 134.1 304.1 
1.368 327.4 -23.6 
1.101 0-64 1.222 112-8 248.8 1.5 
0.888 -0.25 1.805 74.1 280.7 -0.5 
0.254 5.859 155.7 5.8 162.1 105.5 7.29 22.49 *I- 19.7 0.0 74.4 0.0 1.367 
90 
1982 
EARTH-VENUS-R ER WRY 
ECCEN 
ECCEN 






































SHA THETl THET2 PERIH 
SHA THETl THET2 PERIH 
C O I S T Z  RAP OECLP VP 
APHEL 
APHEL 










1 2  V Z P S I Z  
I 2  v 2  P S I 2  
E I N C L  LARl 
R. A DECL 
R A DECL 













DEPART PASS SPEED R A OECL I 1 V 1 PSI 1 
PASS A R R I V E  SPEED R A OECL I 1 V 1 PSI 1 
O V 1  DV2 OELVC LEG KAPPA OELK R A S  OECLS 
44950.0 45162.7 0.338 39-2 23.6 3.22 0.868 
45162.7 45280.0 0.485 239.1 4.7 2.32 1.060 
7.14 24.12 +I- 19.7 0.0 84.4 
44960.0 45169.3 0.335 48.9 24.4 2.50 0.862 
45169.3 45280.0 0.493 247.6 3.0 1.56 1.043 
7.08 25.86 +I- 21.0 0.0 94.9 
44970.0 45176.0 0.334 5R.8 24.5 1.68 0.855 
45176.0 45280.0 0.504 256-0 2.2 1.20 1.024 





































0.782 146.5 462.9 0.473 
0.610 136.7 296.8 0.3420 
1.368 338.1 -15.3 17.168 
-0.24 1.219 112.9 258.2 -0.5 
2.07 1.796 71.9 283.8 4.0 
5.842 164.5 6.2 164.7 105.7 
-1.11 1.215 113-3 
2.91 1.785 b9.5 
5.500 164.7 7.5 
-1.96 1.211 113.8 
3.35 1.772 67.0 




277.6 4 . 3  
290.1 5.4 
169.9 106.9 
0.775 147.7 464.5 0.465 
0.596 139.6 289.1 0.3250 
1.368 347.7 -15.3 17.649 
0.768 148.9 466.2 0.455 
0.581 142.6 281.5 0.30- 
1.368 357.9 -16.9 18.028 
L DATE = 2445282.0 
0.906 136.3 471.0 0.352 1.460 2.22 1.286 126.2 106.0 3.0 0.765 
0.742 126.5 441.8 0.283 1.201 4.05 1.845 119.3 139.6 9.9 0.659 
1.388 192.6 23.5 24.594 0.101 13.147 156.4 10.6 17.2 102.5 1.229 
44780.0 45069.3 0.609 247.1 -23.3 -1.25 0.929 
45069.3 45282.0 0.765 98.0 -0.5 -0.39 1.187 
13.43 17.42 +I+ 8.7 0.0 296.2 
44790.0 45073.4 0.560 258.4 -23.4 -0.31 0.924 
45073.4 45212.0 0.703 106.0 - 0 . 5  -0.35 1.183 
12.20 14.62 +I+ 10 .1  0.0 302.8 
0.899 135.0 466.7 0.387 1.410 3.11 1.281 123.1 114.6 4.8 0.703 
0.738 123.7 432.4 0.314 1.162 4.11 1.843 115.0 149.0 12.3 0.563 
1.388 201.6 31.3 22.863 0.120 11.394 148.6 9.5 26.3 99.5 1.246 
0.891 134.3 463.1 0.417 
0.733 121.6 423.5 0.339 


























































3.80 1.277 120.6 
4.15 1.840 111.2 












































































































































































44800.0 45077.7 0.516 269.2 -22.7 0.48 0.920 
45077.7 45282.0 0.651 113.8 -0.5 -0.32 1.179 
11.19 12.46 +I+ 11.5 0.0 309.5 
44810.0 45082.0 0.484 279.6 -21.2 1.18 0.915 
45092.0 45287.0 0.600 121.5 -0.5 -0.30 1.175 
10.36 10.90 + /+  12.9 0.0 316.4 
44820.0 45086.5 0.455 288.5 -19.0 1.79 0.912 
45096.5 45282.0 0.573 129.2 -0.5 -0.28 1.170 
9.67 9 - 8 9  +I+ 14.2 0.0 373.5 
44830.0 45091.1 0.430 298.8 -16.2 2.35 0.908 
45091.1 45782.0 0.543 136.9 -0.5 -0.28 1.166 
Q.11 a.40 +I+ 15.4 0.0 330.9 
44840.0 45095.9 0.405 307.7 -13.0 2.85 0.905 
45095.9 452e2.0 0.518 144.6 -0.5 -0.27 1.161 
8.h4 9.17 + /+  16.4 0.0 338.4 
0.884 134.0 460.2 0.441 
0.729 120.1 415.1 0.361 
1.388 219.6 40.8  20.292 
0.877 134.1 457.8 0.462 
0.724 119.0 406.9 0.378 
1.388 228.5 43.4 19.323 
4.31 1.273 118.4 
4.20 1.838 107.8 
8.893 139.0 9.4 
4.67 1.269 116.6 
4.24 1.836 104.8 
8.070 136.3 10.1 
4.90 1.265 115.1 
4.27 1.833 101.9 
7.460 134.6 10.8 
5.01 1.260 113.9 
4.31 1.830 99.3 
7.019 133.9 11.4 
5.00 1.256 112.9 
4.35 1.828 96.8 
6.714 133.9 11.8 
4.88 1.252 112.1 
4.39 1.824 94.5 
6.523 134.6 11.9 
0.870 1F4.5 455.9 0.479 
0.719 118.4 398.9 0.392 
1.388 237.3 44.9 18.507 
0.863 135.1 454.5 0.492 
1.388 245.8 45.6 17.814 
0.R56 135.9 453.5 0.503 
1.388 254.2 45.6 17.222 
0.R49 136.8 452.9 0.510 
0.703 l l R . 6  375.6 0.417 
1.38R 262.3 44.8 16.715 
0.714 1 1 8 . 1  301.1 0.403 
0.709 118.2 383.3 0 .411  
44850.0 45100.4 0.391 316.1 -9.4 3.30 0.902 
S.25 9.70 +I+ 17.1 0.0 346.3 
45100.9 45282.0 0.498 152.5 -0.6 -0.27 1.156 
44860.0 45106.1 0.376 324.2 -5.5 3.70 0.900 
45106.1 45282.0 0.481 160.4 -0.6 -0.28 1.151 
7.93 10.32 *I+ 17.6 0.0 354.5 
44870.0 45111.4 0.364 331.9 -1.5 4.04 0.897 
45111.4 45282.0 0.467 168.6 -0.7 -0.29 1.145 
7.6h 11.17 +I+ 17.9 0.0 2.9 
4 4 8 8 0 . 0  45117.0 0.353 736.6 2.6 4.10 0.894 
45117.0 45212.0 0.457 176.8 -0.7 -0.31 1.139 
7.44 12.17 +/+ 18.0 0.0 11.7 
448QO.O 45122.7 0.344 347.2 6.6 4.49 0.892 
45122.7 45252.0 0.449 185.2 - 0 . 8  -0.35 1.132 




0 . 8 4 1  137.9 452.6 0.516 
0.697 119.3 367.8 0.420 
1.388 270.3 43.3 16.286 
4.66 1.248 111.5 
4.43 1.821 92.2 
6.426 136.2 11.7 
70.9 0.378 
67.3 0.390 
0.834 139.0 452-7 0.519 
0.690 120.3 360.0 0.4210 
1.388 278.1 41.0 15.930 
4.34 1.244 111.0 
4.48 1.817 90.0 




0.827 140.2 453.2 0.520 
0.682 121.6 352.2 0.42CO 
1.388 285.9 37.8 15.649 
3.91 1.240 110.7 
4.55 1.812 87.8 











1 0 . 4  4.58 0.889 
-1.0 -0.41 1.125 




0.820 1 4 1 . 5  453.9 0.519 
0.674 123.1 344.3 0.4170 
1.358 293.8 33.9 15.448 
3.40 1 -237  110.6 
4.63 1.808 85.7 
6.505 145.8 9.1 
2.79 1-233 110.5 
4.76 1.802 83.5 
6.557 150.6 7.6 
2.12 1.229 110.6 
5.01 1.796 81.4 




14.0 4.56 0.886 72.7 0.364 0.813 142.7 454.8 0.517 
-1.2 -0.52 1.117 68.1 0.382 0.665 124.9 336.4 0.4110 
17.5 0.0 39.9 0.0 1.232 1.388 301.7 29.2 15.334 
17.3 4.42 O.8R2 
-1.7 -0.73 1.108 
17.6 0.0 49.8 
0.324 10.8 73.2 0.363 
o.n 1.272 
68.2 0.384 
0.805 144.0 456.0 0.513 
0.656 126.8 328.5 0.404D 






















20.1 4.16 0.879 
-3.1 -1.36 1.098 




0.798 145.2 457.3 0.507 
0.646 129.1 320.6 0.394D 
1.388 318.3 21.8 15.463 
1.38 1.226 110.8 
5.65 1.789 79.2 
6.368 158.2 4.9 
22.1 3.81 0.873 
17.4 R.ll 1.084 
24.0 0.7 73.3 
24.0 3.24 0.869 
3 . 8  1.72 1.075 
19.1 0.0 8 0 . 5  
24.9 2.61 0.863 
1.8 0.82 1.061 




0.790 145.5 460.9 0.484 
0.631 132.3 310.3 0.37XJ 
1.388 321.2 -41.3 17.280 
0.784 147.8 460.2 0.494 
0.622 134.1 305.0 0.3690 
1.388 335.9 -13.2 15.914 
0.777 149.2 461.7 0.487 
0.610 136.7 297.4 0.3540 
1.388 345.3 -12.4 16.260 
0.769 150.6 463.3 0.478 
0.596 139.6 289.9 0.3370 
1.388 354.5 -14.9 16.756 
0.62 1-222 112.3 
-3.78 1.779 76.4 
4.968 137.2 5.4 
-0.22 1.219 111.3 
2.62 1.773 74.9 
6.035 166.7 4.9 
74.0 0.370 
57.8 0.437 










-1.03 1.216 111.6 
3.55 1.763 72.7 
5.732 167.6 6.3 
44970.0 45173.2 0.300 56.2 25.2 1.89 0.857 
45173.2 45282.0 0.466 253.6 1.1 0.55 1 . 0 4 4  
6.40 24.31 + / -  21.6 0.0 101.1 
44980.0 45179.7 0.297 65.7 24.6 1.10 0.850 
45179.7 45282.0 0.475 261.7 0.8 0.42 1.025 
6.35 25.90 44.1 +I- 23.1 0.2 111.6 
74.5 0.378 
57.2 0.435 
0.0 1 . 4 5 8  
-1.81 1.212 112.0 
3.85 1.753 70.4 




0.762 152.0 465.0 0.469 
0.581 142.6 282.4 0.3180 
1.388 3.7 -17.2 17.325 
-2.55 1.208 112.4 
4.00 1.741 68.1 
4.998 162.6 9.7 
1982 
€ A R T  H-V ENUS-8 ERCURY 
DEPART PASS 
PASS A R R I V E  




SPFEO R A 








DECL I 1 V 1 PSI 1 ECCFN S M A  T H E T l  THET2 PERIH APHEL I 2 V 2 PSI  2 R A OECL SPEED 
OECL 1 1 V 1 PSI 1 ECCEN SNA THETl THET2 PERIH 4PHEL I 2 V 2 PSI  2 R A OECL SPEED 
KAPPA OELK R4S OECLS C O I S T I  COIST2 RAP OECLP VP - A  E INCL LAM1 LAM2 ETA PERIC 
23.4 0.26 0.842 74.9 0.392 0.755 157.4 466.7 0.459 
0.7 0.35 1.003 66.3 0.474 0.565 145.8 275.0 0.2980 
75.2 2.9 122.2 0.0 1.521 1.388 14.2 -18.6 17.584 
1R.8 6 - 3 8  0.947 110.5 0.364 0.896 233.2 438.3 0.569 
29.6 4.1 64.6 0.0 1.331 1.388 337.6 -33.0 16.626 
-5.2 -2.28 1.093 5 8 . 1  0.332 0.640 130.2 317.0 0 . 3 8 9 ~  
ARRIVAL OATF = 2445284.0 
1.051 -3.21 1-205 112.9 293-5 -7.4 0.486 
0.833 4.10 1.727 65.6 298.4 6.5 1.001 
0 -251  5.179 161-0  11.3 170.4 107-0 0.902 
1.222A -7.87 1.281 108.4 248.9 -21.9 0.446 
0.892 6.59 1.786 78.2 281.0 16.0 0.730 
0.298 4.524 142.9 22.3 151.1 87.5 0.868 
45040.0 45150.7 
45150.3 45282.0 
8 . O R  19.51 
0.635 246.5 -23.0 -1.11 0.929 51.2 0.634 0.906 137.4 473.5 0.332 
0.799 98.5 0.4 0.36 1.116 50.0 0.542 0.741 128.5 448.9 0.265 




1-480 2.35 1.286 127.9 106-2 3.0 0.799 
1.218 4.60 1.817 122.4 141.1 9.6 0.742 
0.093 14.059 161.6 11.8 13.1 104.0 1.211 
1.425 3.25 1.281 124.4 114.9 4.7 0.728 
1.175 4.55 1.815 117.7 149.6 11.6 0.634 










0.579 258.0 -23.7 -0.17 0.924 54.8 0.586 
0 .72~  106.5 0.4 0.32 1.182 53.6 3.593 
0 . 8 9 9  135.8 468.7 0.372 
0.737 125.2 439.2 0.300 
1.405 202.0 27.2 23.551 +It 9.4 0.0 304.0 0.0 0.784 
0.533 259.0 -22.5 0.62 0.020 57.9 0.545 
0.670 114.3 0.4 0.29 1.17R 56.6 0.551 
+ I +  10.R 0.0 310.5 0.0 0.316 
0.891 134.7 464.6 0.405 
0.733 122.7 430.2 0.329 
1.405 211.1 33.5 21.919 
1.377 3.91 1.277 121.5 123.3 6.4 0.670 
1.137 4.50 1.813 113.6 159.0 13.8 0.548 


























































4.40 1.273 119.0 
4.46 1.811 110.0 












































































































































































0.494 27q.5 -21.1 
0.621 122.0 0.4 
+ I +  12.7 
1.29 0.915 60.5 0.510 
0.27 1.174 59.3 3.515 
0.0 317.2 0.0 0.849 
0.884 134.3 461.3 0.434 
0.729 120.8 421.6 0.353 
1.405 220.0 37.9 20.575 
44820.0 45086.9 
45086.9 45284.1) 
9.81 1 0 . f l R  
0.461 289.4 -18.9 1.87 0.912 62.7 0.479 
0.581 129.6 0.4 0.25 1.170 61.0 0.$84 
+I+ 13.5 0.0 324.1 0.0 O.fl83 
0.877 134.2 458.5 0.457 
0.724 119.4 413.3 0.373 
1.405 228.9 40.7 19.456 
4-73 1.269 117.0 
4 - 4 3  1.808 106.8 










0.433 298.8 -16.2 
0.547 137.1 0.5 
+I+ 14.6 
0.410 307.7 -13.0 
0.519 144.7 0.5 
+I+ 15.6 
0.389 316.1 -9.4 
0.495 152.4 0.5 
+I+ 16.4 
2.39 0.908 64.7 0.453 
0.24 1.166 52.7 0.458 
0.0 331.2 0.0 0.918 
0.870 134.5 456.3 0.476 
0.720 118.5 405.4 0.390 
1.405 237.5 42.5 18.511 
4.93 1 -265  115.3 
4.40 1.806 103.9 
7.858 137.0 10.8 
5 - 0 1  1.260 113.9 
4.36 1.803 101.2 
7.368 136.2 11.4 
4.98 1.256 112.8 
4.33 1.801 98.7 
7.031 136.2 11.8 
4.84 1.252 111.8 
4.30 1.798 96.3 
6.821 137.0 12.0 
4.59 1.248 111.1 
4.27 1.794 94.1 
6.716 138.8 11-8 
2.86 0.905 66.4 0.430 
0.23 1.162 64.1 0.436 
0.0 338.5 0.0 0.953 
0.863 135.1 454.5 0.492 
0.715 118.3 397.5 0.403 
1.405 245.9 43.2 17.704 
3.27 0.902 67.9 0.411 
0.23 1.157 65.1 0.418 
0.0 346.1 0.0 0.989 
0.856 135.9 453.2 0.504 
0.710 117.8 389.R 0.413 
1.405 254.1 43.2 17.011 
0.372 324.1 -5.5 
0.475 160.2 0.5 
+I+ 16.9 
3.63 0.900 69.2 0.395 
0.0 353.9 0.0 1.026 
0.23 1.152 66.3 0.433 
0.849 136.8 452.3 0.514 
0.705 l l R . O  3R2.1 0.421 









7.04 l l .R3  
0.357 331.9 -1.5 3.94 0.897 70.4 0.381 
0.74 1.147 67.1 0.390 
0.0 2.1 0.0 1.064 
0.R42 138.0 451.8 0.521 
0.699 118.5 374.5 0.426 
1.405 269.9 40.6 15.895 
0.459 168.1 0.5 
+ I *  17.1 
0.344 339.5 2.5 4.18 O.R95 71.4 0.371 0.R35 139.2 451.7 0.525 
0.446 176.2 0.6 0.25 1.142 67.8 0 . 3 8 0  0.693 119-3 366.8 0.429 
+ I +  17.2 0.0 10.5 0.0 1.103 1.405 277.5 37.9 15.455 
4.25 1.244 110.5 
4.23 1.791 91.9 
6.702 141.5 11.2 
0.933 346.9 6.5 
0.437 184.3 0.6 
+I+ 17.0 
4.35 0.892 72.3 0.362 
0.27 1.136 58.3 0.773 
0.0 19.3 0.0 1.143 
0.828 140.5 451.9 0.528 
0.686 120.4 359.1 0.4300 
1.405 285.1 34.2 15.087 
3.82 1.241 110.1 
4.19 1.787 89.8 
6.748 145.2 10.3 
3.30 1.237 109.8 
4.13 1.783 87.7 
6-843 150.2 9.0 
2.70 1.233 109.7 
4.06 1.778 85.6 




0.324 354.5 1 0 . 4  
0.429 192.7 0.7 
+ I +  16.8 
4.44 0.889 73.0 0.356 0.820 141.9 452.4 0.529 
0.30 1.129 68.R 0.368 0.679 121.7 351.4 0.42¶ 




0.315 2.1 14.0 
0.424 201.1 0.9 
+I+ 16.6 
4.42 0.887 73.7 0.351 
0.35 1.122 69.0 0.366 
0.0 37.7 0.0 1.222 
0.813 143.3 453.2 0.528 
0.671 123.3 343.7 0.4250 
1-405 300.5 23.2 14.602 
0.307 10.0 17.3 
0.421 209.5 1.1 
+I+ 16.5 
4.30 0.P83 74.3 0.349 
0.45 1,115 69.2 0.366 
0.0 47.2 0.0 1.262 
0.806 144.7 454.2 0.525 
0.662 125.1 335.9 0.4200 
1.405 308.4 15.8 14.499 
2.04 1.230 109.6 
3.94 1.772 83.6 




0.300 18.1 20.2 
0.421 218.0 1.6 
+ I +  16.7 
4.07 0.879 74.8 0.347 
0.64 1.106 69.3 0.368 
0.0 56.9 0.0 1.301 
0.799 146.2 455.3 0.522 
0.653 127.1 328.2 0.4130 
1.405 316.6 7.1 14.499 
1.32 1.226 109.7 
3-73 1.766 81.6 




3.72 0.875 75.2 0.348 0.792 147.7 456.6 0.517 
1 - 1 8  1.097 69.3 0.373 0.643 129.3 320.5 0.4030 
0.0 66.8 0.0 1.339 1.405 325.0 -4.4 14.638 
0-56 1.223 109.8 
3 -17  1.760 79.6 










C.305 37.0 2 4 . 0  3.24 0.869 74.3 0.366 0.784 148.0 459.8 0.497 
0.629 132.5 310.6 0.3890 
1.405 328.6 40.4 16.490 
-0.22 1.j19 111.0 
11.51 t i 7 5 0  76.9 
4.738 138.3 4.7 
0.447 236.4 












+ I -  
-16.5 -7.19 1.083 
24.4 0.0 79.9 
69.2 0.383 
0.0 1.387 
25.4 2.70 0.865 
-3.5 -1.51 1.075 




0.778 150.8 459.3 0.505 
0.621 134.2 305-5 0.3800 
1.405 342.5 2.9 15.116 
-0.97 1.216 110.2 
5.82 1.744 75.5 
6.007 175.8 5.2 
25.7 2.07 0.859 
-1.6 -0.72 1.061 
20.4 0.0 96.7 
25.4 1.38 0.852 
-1.1 -0.48 1.046 
22.0 0.0 106.7 
24.3 0.65 0.844 
-0 .8 -0.37 1.028 










0.771 152.5 460.8 0.499 
0.609 136.8 298.2 0.3650 
1.405 351.6 -8.0 15.447 
0.765 154.2 462.3 0.491 
0.596 139.6 291.0 0.3490 
1.405 0.5 -13.3 15.901 
0.758 156.0 463.9 0-483  
0.583 142.5 283.9 0.3320 
1.405 9.3 -16.4 16.430 
-1.70 1.213 110.4 
5.01 1.735 73.5 




-2.37 1.209 110.7 
4.75 1.725 71.4 
5.249 166.2 8.7 
44990.0 45182.8 -2.96 1.206 111.1 
4.61 1.713 69.2 





OEDART PASS SPEED R A OECL I 1 V 1 P S I  1 ECCEN SMA T H E T I  THETZ PERIH APHEL I 2 V 2 P S I  2 
PASS ARRIVE S P E E D  R A 3 E C L  I 1 V 1 P S I  1 ECCEN SMA THEi‘l  THETZ P E R I H  APHEL I 2 V 2 P S I  2 
D V l  OV2 OELVC LEG KAPPA OELK RAS OECLS C D I S T 1  C O I S T 2  RAP OECLP VP -A E I N C L  LAM1 
R A OECL SPEED 
R A OECL SPEED 
LAM2 ETA P E R I C  
45000.0 45189.1 0.257 79.2 22.7 -0.11 0.836 78.0 0.369 0.751 157.7 465.6 0.474 
45189.1 45284.0 0.457 274.2 -0.6 -0.30 1.008 58.3 0.450 0.568 145.6 276.R 0.3120 
5.64 25.53 245.7 +/- 25.6 1.0 126.8 0.0 1.533 1.405 18.4 -18.0 16.884 
45010.0 45195.4 0.256 87.3 20.7 -0.87 0.827 78.5 0.376 0.745 159.5 467.3 0.465 
45195.4 45284.0 0.‘466 251.4 -0.5 -0.27 0.984 57.7 0.472 0.552 148.7 269.8 0.2920 
5.61 26.99 949.9 +/- 27.7 3.9137.0 0.01.559 1.405 28.2-18.217.119 
45050.0 45169.2 0.329 22.2 16.1 2.40 0.903 107.9 0.355 0.839 222.0 447.7 0.541 
45169.2 45284.0 0.433 249.6 -1 .8  -0.79 1.064 68.9 0.398 0.612 136.4 299.5 0.3680 
6.96 21.21 227.1 +I- 21.8 1.0 94.9 0.0 1.438 1.405 356.1 -23.0 16.314 
1.028 -3-46 1.202 111.5 
0.824 4.53 1.700 67.0 
0.284 4.697 161-4  11.8 
1.025 -3.86 1.198 112.0 
0.813 4-46 1.685 64.7 
0.272 4.857 160.9 13.0 
1.137A -4.61 1.255 109.3 
0.855 5.08 1.737 73.8 
0.316 4.319 155.6 12.7 
1.112A -3.72 1.244 110.4 
0.835 4.62 1.714 69.5 
0.296 4.542 161-0  10.0 
298.6 -8.5 0.457 
303.2 7.6 0.934 
168.3 107.5 0.997 
307.8 -9.2 0.466 
306.1 6.9 0.984 
170.8 107.8 0.866 
275.5 -12.7 0.433 
293.6 10.8 0.786 
158.7 98.0 1.001 
293.5 -9.8 0.447 
299.9 8.4 0.881 
165.2 101.8 0.889 
450h0.0 45182.1 0.318 37.2 16.6 0.69 0.880 
45142.1 45284.0 0.447 265.8 -0.8 - 0 . 7 8  1.030 
6.75 23.96 819.1 +/- 29.0 3.5 115.6 
107.1 0.365 0.815 216.6 453.1 0.518 
68.3 0.429 0.584 142.2 284.6 0.3340 
0.0 1.502 1.405 13.2 -17.9 16.653 










44790.0 45075.1 0.603 257.4 -22.9 0.02 0.924 
45075.1 45286.0 0.759 107.1 1.3 1.08 1.182 
13.26 19.00 +/+ 8 . 8  0.0 305.5 
1.443 3.41 1.281 125.9 
1.190 5 -09  1.791 120.4 

















































44800.0 45079.1 0.550 268.6 -22.3 0.79 0.919 
45079.1 45286.0 0.693 114.9 1.3 0.96 1.178 
11.95 16.14 +It 10.0 0.0 311.8 
44810.0 45083.2 0.507 279.2 -20.9 1.44 0.915 
45083.2 45286.0 0.638 122.5 1.4 0 . 8 8  1.174 
10.89 13.88 +I+ 1 1 . 4  0.0 318.3 
44820.0 45087.4 0.470 289.3 -18.8 1.99 0.911 
45087.4 45286.0 0.592 130.1 1 . 4  0.81 1.170 

















1.391 4.07 1.277 122.6 
1.148 4.92 1.788 116.0 










1.345 4-53 1.273 119.9 
1.113 4.79 1.786 112.2 











1.304 4.83 1.269 117.6 
1.081 4.67 1.784 108.8 




1.268 5.00 1.264 115.7 
1.054 4.57 1.782 105.7 
0.193 8.301 139.6 10.9 
44830.0 45091.7 0.439 298.7 -16.1 2.47 0.908 
45091.7 45286.0 0.554 137.5 1.4 0.77 1.166 
9.30 10.89 +I+ 13.8 0.0 331.7 
0.870 134.6 10.3 0.554 
18.3 0.434 







44840.0 45096.2 0.412 307.7 -12.9 2.90 0.905 
45096.2 45286.0 0.522 145.0 1.5 0.73 1.162 
8.71 10.06 +I+ 14.8 0.0 338.8 
44850.0 45100.8 0.390 316.1 -9.4 3.28 0.902 
45100.8 452R6.0 0.496 152.5 1.5 0.71 1 . 1 5 R  
P.21 9.62 +It 15.6 0.0 346.1 
44860.0 45105.6 0.370 324.1 -5.6 3.61 0.900 
45105.6 45286.0 0.473 160.2 1.6 0.71 1.153 
7.80 9.52 +I+ 16.1 0.0 353.7 
44870.0 45110.5 0.353 331.9 -1.6 3.8R 0.8O7 
45110.5 45286.0 0.455 167.9 1.7 0.71 1.149 
7.45 9.71 +I+ 16.4 0.0 1.6 
44880.0 45115.7 0.339 339.4 2.5 4.10 0.895 
45115.7 45286.0 0.440 175.7 1.8 0.73 1.144 
7.15 10.12 +/+ 16.5 0.0 9.7 
44890.0 45171.1 0.326 346.8 6.5 4.26 0.892 
45121-1.45286.0 0.427 183.7 1.9 0.77 1.138 
6.90 10.72 +I+ 16.4 0.0 18.2 
66.2 0.433 
5 4 . 0  0.439 
0.0 0.954 


















1.236 5.05 1.260 114.1 
1.030 4.47 1.779 103.0 













1.208 4.98 1.256 112.8 
1.008 4.38 1.777 100.4 




1.183 4.82 1.252 111.7 
0.989 4.28 1.774 98.0 










1.160 4.55 1.248 110.9 
0.971 4.18 1.771 95.8 



















1.140 4.20  1.244 110.2 
0.955 4.08 1.768 93.6 
0.307 6.987 144.3 11.2 
1.122 3.76 1.241 109.7 
0.940 3.96 1.764 91.5 





















































































3.23 1.237 109.3 
3.82 1.760 89.5 

























2.63 1.233 109.0 
3.65 1.756 87.5 
7.183 160.8 7.5 
1.98 1.230 108.9 
3.41 1.751 85.6 
7.168 169.1 5.8 
1.27 1.226 108.8 
3.05 1.746 83.7 
























44940.0 45150.0 0.276 25.2 22.7 3.69 0.876 
45150.0 45286.0 0.403 224.7 5.3 2.03 1.105 
5.97 15.17 +I+ 17.6 0.0 64.0 
76.4 0.333 0.793 148.7 454.8 0.529 
70.3 0.354 0.651 127.5 327.8 0.4210 
0.0 1.329 1.419 322.6 -12.2 14.007 
0.54 1.223 108.9 
6.555 167.3 2.6 
2.37 1.740 81.8 
241.9 1.6 0.403 
144.4 101.2 2.023 
283.5 7.0 0.582 
44950.0 45156.5 0.272 34.0 24.5 3.27 0.871 
$5156.5 45286.0 0.410 233.3 10.4 4.10 1.095 
5.89 16.28 +I+ 21.1 0.0 74.5 
44960.0 45165.4 0.291 45.5 25.2 2.66 0.864 
45165.4 45286.0 0.442 243.8 -21.7 -9.26 1.079 
6.23 20.61 294.4 +I- 27.1 1.3 88.7 
44970.0 45168.6 0.255 51.0 26.0 2.18 0.860 
45168.6 45286.0 0.416 249.3 -10.6 -4.34 1.073 






















-0.20 1.220 109.2 
0.23 1.733 79.7 
5.473 148.2 3.1 
251.4 -0.6 0.410 
287.9 0.6 0.620 




-1.00 1.216 110.8 
13.51 1.722 76.9 
4.472 133.5 5.7 
263.6 -2.6 0.443 
297.1 30.7 0.767 




-1.63 1.213 109.5 
8.55 1.717 75.9 
5.580 161.2 6.4 
269.2 -4-5 0.416 
150.9 106.1 1.569 
296.6 19.7 0.735 
277.0 -6.2 0.414 
298.8 14.3 0.753 
155.8 105.3 1.583 
44980.0 45173.8 0.241 58.2 25.9 1.60 0.854 
45173.8 45286.0 0.414 256.2 -5.6 -2.32 1.062 










-2.23 1.210 109.4 
5.572 173.8 8.0 




D E P A R T  P A S S  S P F F D  R A O E C L  I 1 V 1 P S I  ? 
P A S S  ARRIVE SPFEO R A O E C L  I 1 V 1 P S I  I 
n v i  ovz  DELVC LEG K A P P A  DELK RAS D E C L S  
44790.0 45076.1 0.631 256.8 -22.6 0.26 0.924 51.5 
45076.1 452R8.O 0.797 107.6 2.2 1.95 1.181 50.1 




























25.1 0.9R 0.847 79.9 
-3.7 -1.57 1.009 69.9 




23.7 0.33 0.840 80.R 
-2.8 -1.70 1.033 59.7 




22.0 -0.30 0.832 81.7 
-2.2 -0.99 1.016 69.5 




19.9 -0.93 0.823 82.6 
-1.9 -0.87 0.996 59.3 
27.6 1.2 139.0 0.0 
0 . 3 3 ~  355.7 
0.403 219.3 
986.2 +I+ 
17.2 6.55 0.933 107.7 
4.1 1.54 1.110 70.3 




17.8 -1.51 0.R14 81.7 
-1 .5 -0.79 0.971 59.2 




16.1 1.10 0.874 104.3 
-4.0 -1.69 1.052 69-9 




16.8 -0.50 0.845 102.1 
-2.0 -0.94 1.00R 59.4 













0.572 258.1 -22.1 
0.722 115.5 2.3 
+I+ 9.4 
0.523 278.9 -20.P 
0.660 123.2 2.3 
+I+ 10.6 
0.482 289.1 -18.7 
+ I +  11.9 
0.448 298.6 -16.0 
0.564 138.1 2.4 
+I+ 13.0 

























44840.0 45096.5 0.41f 307.6 -12.9 2.9R 0.905 65.9 
45096.5 45288.0 0.530 145.5 2.4 1.24 1.162 63.5 








45110.4 4 5 2 4 P . O  
7.42 9.55 





























+ I +  
0.336 339.3 
0.436 175.6 



















-9.3 3.33 0.002 67.7 
2.5 1.20 1.158 55.1 
1 4 . 8  0.0 346.5 0.0 
-5.6 3.62 0.900 69.3 
2.6 1.17 1.154 66.4 
15.4 0.0 353.8 0.0 
-1.6 3.86 0.897 70.7 
2.7 1.16 1.150 67.5 
15.7 0.0 1 . 4  0.0 
2.4 4.05 0.895 71.9 
2.9 1.17 1.145 68.4 
15.8 0.0 9.3 0.0 
6.5 4.19 0.893 73.1 
3.1 1.21 1.140 69.2 
15.8 0.0 17.5 0.0 
10.3 4.25 0.890 74.1 
3-3 1.28 1.135 59.8 
15.6 0.0 25.9 0.0 
14.0 4 -24  0.887 75.0 
3.7 1.40 1.130 70.3 
15.6 0.0 34.5 0.0 
17.4 4.13 0.884 75.8 
4.3 1.58 1.124 70.7 
15.8 0.0 43.3 0.0 
20.3 3.94 0.881 76.6 
5.1 1-88  1.118 70.9 
16.4 0.0 52.4 0.0 
22.8 3.66 0.877 77.3 
6.5 2.39 1.111 71.1 
17.7 0.0 61.5 0.0 
ECCEN SMA T N F T l  T H E 1 2  P E R I H  
ECCEN S R A  T H E T I  T H E T 2  P E R I H  

























0.761 158.9 461.3 0.504 
0.598 139.5 292.7 0.3620 
1.419 5.3 -10.1 15.094 
0.755 161.2 462.7 0.497 
0.5R6 142.2 286.1 0.3460 
1.419 13.6 -14.3 15.530 
0.749 163.6 464.2 0.490 
0.573 145.0 279.7 0.3290 
1.419 21.4 -16.2 16-018 
0.743 166.0 465.8 0.481 
0.559 147.9 273.2 0.3110 
1.419 29.6 -16.5 16.403 
0.872 229.1 437.8 0.584 
0.657 126.1  332.8 0.4260 
1.419 334.1 -47.3 15.627 
0.737 168.5 467.3 0.473 
0.545 150.8 267.0 0.2920 
1.419 39.2 -15.7 16.588 
0.804 217.5 452.4 0.532 
0.601 138.9 294.2 0.3650 
1.419 6.5 -14.8 15.624 
0.776 204.6 458.9 0.504 
0.568 146.1 777.1 0.3220 
1.419 26.5 -13.0 16.296 

















































0.898 137.9 473.8 0.332 
0.736 129.0 457.4 0.264 
1.430 207.6 17.0 25.479 
0.891 136.1 468.7 0.375 
0.732 125.5 442.8 0.301 
1.430 211.8 25.3 23.320 
0.884 135.1 464.4 0.411 
0.728 122.8 433.5 0.332 
1.430 220.R 30.9 21.559 
0.877 134.7 460.8 0.440 
0.724 170 .8  425.4 0.358 
1.430 229.6 34.7 20.102 
0.870 134.7 457.9 0.465 
3.720 119.4 417.3 0.380 
1.430 238.1 36.9 18.878 
APHEL I 2 V 2 PSI 2 R A OECL SPEED 
APHEL I 2 V 2 PSI 2 R A OECL SPEED 
- A  E l N C L  LAM1 L A M 2  E T A  P E R I C  
1.018 -2.77 1.207 109.5 285.3 -7.6 0.417 
0.834 5.67 1.701 72.5 301.6 11.8 0.786 
0.340 5.206 168.4 9.6 159.5 105.6 1.431 
1.012 -3.21 1.204 109.8 293.8 -8.6 0.423 
0.825 5.24 1.690 70-6 304.4 10.2 0.824 
0.331 4.837 164.5 10.9 162.7 106.4 1.272 
1.008 -3.54 1.201 110.1 302.1 -9.3 0.429 
0.817 4.97 1.679 68.6 307.1 9.0 0.863 
0.322 4.502 162.7 12.0 165.5 107.6 1.127 
1.005 -3.76 1.197 110.6 310.6 -9.7 0.436 
0.807 4.78 1.666 66.6 309.8 8.1 3.904 
0.311 4.377 162.3 12.8 168.2 108.6 0.994 
1.1606, -7.05 1.268 106-8 242.8  -21.7 0.403 
0.888 2-86 1.744 83.0 280.6 8.9 0.559 
0.365 3.880 130.7 22.3 141.2 85.7 0.862 
1.002 -3.85 1.194 111.0 318.9 -9.7 0.444 
0.798 4.62 1.652 64.6 312.5 7.3 0.945 
0.300 4.499 163.0 13.4 170.6 109.2 0.873 
1.0764 -3.81 1.236 108.9 287.4 -10.8 0.416 
0.836 5.81 1.703 72-9 300.9 12-2 0.778 
0.342 4.398 163.3 10.9 158.7 102.2 1.162 
1.048A -3.23 1.221 110.1 308.4 -8.6 0.432 
0.813 4-89 1.674 67.8 308.2 8.6 0.879 
0.318 4.307 165.8 9.9 166.6 106.4 0.949 
1.465 3.63 1.281 127-7 115.4 4.6 0.797 
1.207 5.74 1-769 123-4 152.2 10.7 0.798 
0.093 14-042 162.6 12.5 13.1 103.8 1.217 
1.407 4.26 1-277 124.0  124.0 6-3 0.721 
1-162 5.43 1 -767  118.5 160.0 12-3 0.669 
0.114 12.257 154.3 11.1 19.6 100.3 1.281 
1.357 4.69 1.273 120.9 132.3 7.8 0.659 
1.123 5.18 1.765 114.4 168.3 14.0 0.601 
0.136 10.781 148.6 10.6 27.3 97-5 1.332 
1.313 4-96 1.268 118.3 140.5 9.1 0.608 
1.090 4.97 1.763 110.8 177.3 15.6 0.530 
0.160 9.656 144.7 10-6 35.8 95.3 1.386 
1.274 5.09 1.264 116.2 148.6 10.3 0.565 
1.060 4.79 1.761 107-6 186.9 17.1 0.476 
0.185 8-806 142.4 11.0 45.0 93.6 1.446 
0.863 135.1 455.5 0.485 1.240 5.11 1.260 114-5 156.6 11-1 0.S30 
0.716 118.4 409.5 0.397 1.034 4.62 1.759 104.7 197.3 18.3 0.435 
1.430 246.3 3R.O 17.837 0.211 8.187 141.2 11.5 54.9 92.4 1.517 
0.856 135.9 453.6 0.501 
0.711 117.8 401.8 0.412 
1.430 254.3 38.0 16.942 
0.R49 136.9 452.2 0.514 
0.707 117.6 394.3 0.423 
1.430 262.0 37.0 16.165 
0.842 138.0 451.2 0.525 
0.702 117.7 386.8 0.432 
1.430 269.4 15.0 15.489 
0.835 139.4 450.7 0.532 
0.697 1 1 R . 1  379.3 0.439 
1.430 276.7 31.9 14.907 
0.828 140.9 450.5 0.537 
0.691 118.8 371.9 0.443 
1.430 283.9 27.5 14.410 
1.210 5.02 1.256 113.0 164.6 11.7 0.500 
1.011 4-46 1.756 102-1 208.2 19.1 0.408 
0.237 7.756 141.1 11.8 65.2 91.7 1.603 
1.183 4.83 1.252 111-8 172.7 11-9 0.474 
0.990 4.31 1.754 99.6 219.3 19 -3  0.392 
0.263 7.477 142.1 12.0 75.6 91.5 1.704 
1.159 4.54 1.248 110.8 180.8 11.8 0.453 
0.972 4.16 1.751 97.4 230.2 19.0 0.387 
0.288 7-318 144.1 11.8 85.8 91.6 1.822 
1.138 4.17 1.245 110.0 189.1 11.3 0.436 
0-955 3.99 1.748 95.2 240.4 18.1 0.391 
0.312 7-273 147.2 11.3 95.5 92.2 1.956 
1.119 3.72 1.241 109.4 197.4 10.4 0.421 
0.940 3.82 1.745 93.1 249.8 16.8 0.402 
0-333 7-294 151.6 10.4 104.5 93.2 2.098 
0.821 142.5 450.6 0.541 1.102 3.18 1.237 108.9 205.8 9.1 0.410 
0.685 119.8 364.4 0.445 0.926 3.62 1.741 91.1 258.1 15.3 0.418 
1.430 291.0 21.6 14.002 0-352 7.346 157.4 9.1 112.6 94.5 2.236 
0.814 144.2 450.9 0.542 
0-679 121.0 357.0 0.445D 
1-430 298.2 14.3 13.691 
0.808 146.0 451.5 0.542 
0.672 122.4 349.6 0.4440 
1.430 305.5 5.4 13.485 
0.801 147.8 452.4 0.541 
0.665 124.1 342.2 0.44W 
1.430 313.0 -4.8 13.412 
0-794  149.7 453.4 0.539 
0.657 125.9 334.9 0.4350 
1.430 320.5 -16.2 13.495 
1.087 2.59 1.234 108.6 214.4 7.6 0.401 
0.913 3.39 1.737 89-2 265.5 13.5 0.439 
0.366 7.370 164-6 7.6 119.9 96.1 2.346 
1.073 1.93 1.230 108.3 222.9 5.7 0.394 
0.901 3.10 1.733 87.4 271.9 11.6 0.464 
0.381 7.281 172.6 5.7 126.4 97.8 2.393 
1.061 1.24 1.227 108.2 231.5 3.7 0.390 
0-889 2.70 1.728 85.5 277-6 9.5 0.490 
0.389 7.017 173.4 3.8 132.3 99.4 2.342 
1.050 0.52 1.224 108.1 240.2 1.6 0.388 
0.879 2.08 1.723 83.7 282.7 be9 0.519 
0.393 6.503 163.3 2.1 137.6 100.6 2.1- 
194 
1982 
EAR1 H-V ENUS-WERCU RY 
DEPART PASS SPEED R A OECL I 1 V 1 PSI 1 ECCEN SMA THETl THETZ PERIH APHEL I 2 V 2 PSI  2 
PASS ARRIVE SPEED R A OECL I 1 V 1 PSI 1 ECCEN SRA THETl THE12 PERIH APHEL I 2 V 2 PSI  2 
O V 1  OV2 OELVC LEG KAPPA OELK RAS OECLS COISTl COIS12 RAP OECLP VP -A E INCL LAW1 
R A DECL SPEED 
R A OECL SPEED 
LAW ETA PERIC 
249.0 -0.6 0.389 
287.4 2.7 0.550 
142.7 101.7 1.821 
271.5 -4.4 0.435 
302.5 33.5 0.748 

























24.7 3.28 0.873 78.0 0.322 
9.4 3.49 1.103 71.3 0.340 
20.3 0.0 71.1 0.0 1.355 
25.7 2-06 0.859 76.5 0.355 
-24.9-10.34 1.077 71.2 0.356 
28 -5  2.0 96.9 0 . 0  1.445 
0.787 151.6 454.7 0.534 
0.648 128.0 327.4 0.4280 
1.430 327.7 -29.3 13.869 
0.771 152.4 460.9 0.498 
0.622 134.3 307.8 0.4000 
















-0.19 1.220 108.1 
0.89 1.717 81.9 
5.666 150.3 2.2 
-1.70 1.213 110.5 
14.45 1.698 77.0 




26.1 1.66 0.855 79.5 0.332 
-16.1 -6.38 1.072 71.2 0.360 
22.6 0.0 101.0 0.0 1.458 
0.767 157.1 459.5 0.513 
0.617 135.4 304.9 0.3950 
1.430 350.4 25.5 14.797 
-2.21 1.211 109.1 
10.45 1.694 76.2 
5.104 151.8 7.9 
276.1 -6.2 0.408 
301.9 24.7 0.714 









0 . 3 9 ~  266.8 
25.6 1.20 0.849 81.4 0.323 
-10.2 -4 .03  1.064 71.2 0.367 
21.3 0.0 107.2 0.0 1.477 
0.763 161.1 459.5 0.516 
0.610 137.1 300.4 0.3860 
1.430 0.5 6.9 14.295 
0.758 164.7 460.3 0.514 
0.601 139.2 295.1 0.3750 
1.430 8.5 -4.2 14.378 
-2.66 1.208 108.6 
8.04 1.688 75.1 
5.419 168.5 9.1 
282.2 -7.7 0.398 
303.2 18.6 0,715 
151.9 106.6 1.650 
24.5 0.70 0.843 83.0 0.321 
-7.1 -2.85 1.053 71.1 0.375 
22.7 0.0 114.6 0.0 1.499 
-3.03 1.206 108.5 
6.77 1.681 73.7 
5.203 170.9 10.3 
289.1 -8.8 0.397 
305.3 15.0 0.734 













23.0 0.20 0.837 84.5 0.323 
-5.4 -2.21 1 . 0 4 1  71.3 0.386 
23.6 0.0 122.2 0.0 1.521 
296.1 -9.5 0.400 
307.6 12.8 0.759 
158.8 106.3 1.442 
0.753 168.2 461.3 0.510 
0.591 141.4 289.7 0.3630 


















+ I -  
21.2 -0.71 0.830 86.2 0.325 
-4 .4 -1 .84  1.029 70.9 0.397 
25.1 0.0 129.6 0.0 1.541 
0.749 172.0 462.3 0.506 
0.582 143.5 284.5 0.3510 




302.9 -9.9 0.403 
309.8 11.3 0.786 















518.1 + / *  
15.7 5.04 0.919 106.2 0.320 
7.3 2.69 1.108 71.2 0.339 
34.2 2.6 65.0 0.0 1.332 
0.852 224.4 440.2 0.579 
0.654 126.6 332.2 0.4320 
1.430 335.5 -48 .1  15.286 
0.747 176.4 463.1 0.501 
0.573 145.6 280.1 0.3390 
1.430 27.4 -13.2 15.303 
-5.77 1.258 
1.75 1.721 
3.670 1 3 1 - 1  
249.1 -18.2 0.388 
284.4 5.7 0.530 




19.6 -0.66 0.824 R8.2 0.328 
-3.8 -1.63 1.016 70.8 0.408 
26.5 0.0 136.0 0.0 1.557 
308.9 -9.9 0.407 
311.8 10.2 0.810 




18.2 -0.88 0.821 91.2 0.331 
-3.5 -1.52 1.008 70.8 0.416 
27.6 0.0 140.1 0.0 1.567 
0.747 182.4 463.2 0.500 0.9944 -3.45 1.200 109.2 
0.567 146.9 277.3 0.3310 0.803 5.16 1.651 68.6 
1.430 30.8 -12.7 15.547 0.354 4.187 165.6 12.0 
312.9 -9.6 0.409 
313.0 9.6 0.826 




16.0 2.13 0.897 107.2 0.351 
-23.3 -9.58 1.076 71.2 0.357 
27.2 0.0 97.4 0.0 1.447 
0.832 220.3 448.5 0.540 1.124A -4.42 1.251 109.2 
0.621 134.4 307.5 0.4000 0 .843  13.68 1.697 76.9 
1.430 346.9 23.0 16.220 0.322 4.260 150.0 12.3 
277.6 -12.3 0.429 
302.2 31.9 0.739 
141.7 108.8 1.050 




0.891 137.1 471.3 0.355 
0.731 127.4 449.0 0.283 
1.439 212.0 20.4 74.290 
1.427 4.50 1.277 125.7 
1.179 6.04 1.749 121.2 
0.104 13.162 159.0 12.1 












0.598 267.6 -21.8 





124.4 6.2 0.756 
161.3 11-8 0.770 
15.8 102.0 1.261 
0.543 278.5 -20.6 
0.686 123.9 3.2 
+/i 9.9 
0 . 4 ~ 7  288.4 -18.5 
0.628 131.4 3.3 
+I+ 11.1 
0.459 298.5 -15.9 
0.5R1 138.8 3-3 
+ I +  12.3 
0.427 307.5 -12.8 
0.541 146.1 3.4 













0.884 135.8 466.5 0.395 
0.727 124.2 439.9 0.318 
1.439 721.1 26.9 22.282 
0.876 135.1 462.5 0.428 
0.723 121.9 431.1 0.347 
1.439 229.9 31.2 20.629 
0.869 134.9 459-2 0.456 
0.719 120.1 422.9 0.371 
1.439 238.4 33-8 19.248 
1.373 4.90 1.272 122.2 
1.136 5.65 1.747 116.7 
0.126 11.575 152.4 11.2 
1.325 5.13 1.268 119.3 
1.099 5.33 1.745 112.8 
0.150 10.317 148.0 11.0 
1.283 5.23 1.264 117.0 
1.067 5.05 1.743 109.4 
0.176 9.365 145.3 11.2 
132.8 7.7 0.686 
168.9 13.2 0.671 
22.4 98.8 1.331 
140.9 9.1 0.628 
176.9 14 -7  0.590 
29.9 96.3 1.397 
149.0 10.2 0.581 
185.5 16.0 0.526 













0.862 135.2 456.5 0.478 
0.716 118.9 415.0 0.392 
1.439 246.6 35.1 18.078 
1.247 5.21 1.260 115.0 
1.039 4.81 1.741 106.4 
0.203 8.665 144-0 11.5 
157.0 11.1 0.541 
194.7 17.1 O A 7 5  
46.7 93.0 1.554 
44850.0 45101.4 
8 . 4 1  10.98 
45101.4 45290.0 
0.399 316.1 -9.3 
0.507 153.4 3.5 







0.856 135.9 454.3 0.497 
0.711 118.1 407.4 0.408 
1.439 254.5 35.2 17.076 
1-214 5.08 1.256 113.4 
1.015 4.59 1.739 103.7 
0.230 8.170 143.8 11.8 
164.9 11.6 0.507 
204.4 18.0 0.437 
55.9 92.2 1-652 
172.9 11.9 0.479 
214.6 18.4 0.411 
65.4 91.8 1.768 
180.9 11.8 0.455 
224.9 18.4 0.394 
75.1 91.9 1.902 
0.375 374.2 -5.5 
0.479 160.7 3.6 
+I+ 14.7 
0.354 331." -1.6 






55.2 0 . 4 0 4  
0.0 1.028 
0.849 136.8 452.7 0.512 1.186 4.87 1.252 112.0 
0.707 117.6 399.9 0.421 0.993 4.37 1.736 101.2 

























0.842 138.0 451.4 0.524 
0.703 117.6 392.4 0.432 
1.439 269.4 32.1 15.456 
1.160 4.56 1.248 110.9 
0.973 4 -17  1.734 98.9 







0.815 139.4 450.6 0.532 
0.698 117.8 385.1 0.440 
1.439 276.5 28.8 14.805 
1.138 4.17 1.245 110.0 
0.956 3.95 1.731 96.7 
0.313 7.563 150.0 11.3 
189.0 11.3 0.435 
235.0 17.8 0.387 
84.7 92.4 2.052 
0.319 346.6 6.4 
0.419 183.2 4.1 
+It 15.2 
0.304 353.7 10.3 
+I+ 15.2 
0.290 0.0  14.0 
0.395 198.6 4.8 
+/t 15.3 
0.277 8.1 17.4 
0.386 206.4 5.4 
+I+ 15.4 
0.405 190.8 4 . 4  
4.16 0 . R 9 3  











0.828 141.0 450.2 0.539 
0.693 118.3 377.7 0.446 
1.439 283.5 24.2 14.250 
1.117 3.70 1.241 109.3 
0.940 3.73 1.728 94.6 
0.338 7.548 154.6 10.4 
197.2 10.4 0.419 
244.7 16.8 0.388 




0.821 142.7 450.1 0.544 
0.687 119.1 370.4 0.450 
1.439 290.3 18.1 13.788 
1.099 3.16 1.237 108.7 
0,925 3.49 1.724 92.7 
0.361 7.549 160.6 9.2 
205.4 9.2 0.405 
253.5 15.4 0.395 




0.815 144.5 450.3 0.546 
0.682 120.2 363.1 0.451 
1.439 297.3 10.4 13.433 
0.808 146.4 450.7 0.547 
0.675 121.5 355.9 0.4510 
1.439 304.4 1.4 13.190 
1.083 2.56 1.234 108.3 
0.912 3.22 1.721 90.8 
0.380 7.518 167.8 1.6 
1.069 1.90 1.230 107.9 
01899 2.89 1.717 89.0 
0,397 7.358 174.2 5.8 
213.7 7.6 0.394 
261.6 13.7 0.408 
110.4 96.1 2.480 
222.1 5 - 8  0.386 
268.8 11.8 0.425 










SPEED R A DECL I 1 V 1 PSI 1 ECCEN 
SPEFO R A OECL I 1 V 1 PSI 1 ECCEN 
OELVC LEG KAPPA OELK R A S  OECLS COISTl 
0.265 15.3 20.4 3.90 0.882 77.2 0.317 
0.380 214.1 6.2 2.21 1.122 71.5 0.328 
+I+ 16.4 0.0 50.7 0.0 1.276 
0.253 22.7 22.9 3.64 0.878 78.1 0.313 
0.377 221.9 7.4 2.64 1.115 71.8 0.326 
+I+ 17.8 0.0 59.5 0.0 1.311 
SMA T H E T l  THET2 PERIH 
SMP THETl THET:! PERIH 
C O I S T Z  R A P  OECLP VP 
0.801 148.5 451.3 0.548 
0.669 123.3 348.7 0.4490 
1.439 311.5 -8.6 13.072 
APHEL 
APHEL 































I 2  V 2 P S I 2  
I 2  v 2  P S I 2  
E INCL LAM1 
R A OECL 
































































h - 6 8 4  
0.486 














DEPART P A S S  




































1.22 1.227 107.7 
2.49 1.713 87.2 
7.006 170-0 3.8 
0 -795  150.6 452.2 0.546 
0.662 124.6 341.6 0.4460 
1.439 318.8 -19.2 13.111 
0.51 1.224 107-6 
1.92 1.708 85.5 
















24.8 3.79 0.874 
9.5 3.38 1.109 




0.789 152.R 453.3 0.543 
0.654 126.5 334.5 0.4410 
1.439 325.8 -30.1 13.357 
0.782 154.6 455.0 0.536 
0.645 128.7 326.7 0 . 4 3 3 0  
1.439 331.7 -42.8 14.144 
0.766 155.3 461.2 0 . 5 O C  
0.619 135.2 307.0 0.40M) 
1.439 342.9 44.4 16.189 
0.762 160.7 459.8 0.514 
0.615 1 3 6 - 1  304.6 0.4010 
1.439 353.4 30.9 14.839 
-0.19 1.221 107.5 
1.04 1.703 83.8 













26.0 2.86 0.868 
14.3 5.16 1.100 
25.0 0.0 78.6 
25.6 1.48 0.853 
-2 7.5-1 1. I 3  1.074 
29.7 7.4 104.6 
25.6 1.16 0.849 
-20.6 -7.97 1.070 







-0 .88 1.217 107.8 
-0 .88  1.696 81.9 
4.627 136.6 3.5 
-2.30 1.210 110.1 
15.05 1.677 77.2 
4.238 131.1 8 - 4  
-2.67 1.208 108.8 
11.84 1.674 76.6 
4.687 145.2 9.2 
-2.98 1.206 108.1 
9.64 1.670 75.8 
5.121 1 5 9 - 1  10.1 
-3.20 1.205 107.8 
8.26 1.666 74.9 




0.194 62.8 24.8 0.84 0.845 83.8 0.314 
0.388 265.1 -15.4 -5.93 1.065 72.2 3.352 
+/- 22.5 0.0 112.2 0.0 1.492 
0.760 16h.l  459.4 0.521 
0.610 137.3 301.5 0.3960 




0.181 62.1 23.4 0.52 0.840 86.2 0.310 
0.383 269.1 -12.0 -4.52 1.058 72.1 0.357 
+I -  72.4 0.0 117.0 0.0 1.506 
0.757 171.5 459.4 0.523 
0.605 138.7 298.1 0.3890 




0.175 59.0 21.6 0.25 0.837 8R.9 0.308 
0.3112 272.4 -10.0 -3.80 1.052 72.1 0.362 
+/- 23.1 0.0 121-1  0.0 1.518 
0.756 177.6 459.5 0.523 
0.600 139.9 295.2 0.3830 
1.439 14.2 -0.1 13.930 
-3.33 1.205 107.8 
7.49 1.662 74.2 
4.995 169.7 11.3 
-4.85 1.248 106.5 
0.32 1.700 82.9 




0.281 4.3 15.0 3.44 0.903 104.4 0.310 
0.377 233.6 11.3 4.03 1.105 72.1 0.327 
392.5 +/+ 35.0 2.0 73.3 0.0 1.363 
0.832 218.9 443.1 0.574 
0.650 127.5 330.7 0.4370 
1.439 339.0 -50.4 15.036 
0.759 185.7 458.7 0.525 
0.598 140.2 294.4 0.3810 
1.439 15.6 -1.5 14.000 
0.780 201.2 454.7 0.535 
0.610 137.5 301.1 0.3950 
1.439 5.6 9.9 14.258 
0 . 1 8 0  51.1 19.5 0.18 0.837 
0.382 273.3 -9.6 -3.65 1.051 
+I- 23.7 0.0 122.2 
0.222 34.2 16.8 0.76 0.855 
92.5 0.308 






0.9936 -3.38 1,207 107.7 
0.816 7.32 1.661 74.0 
0-407 4.869 169.7 11.3 
1.0246, -3.53 1.220 107.8 
0.824 9.42 1.670 75.7 
0-394 4.800 163.6 11.0 
1.090A -3.97 1.241 109.0 
0 -831  14.16 1.676 77.0 















0.387 265.7 -14.8 -5.62 1.064 
+I- 24.1 0.0 112.8 
0.293 28.4 16.0 1.40 0.881 
105.6 +I-  28.6 0.5 105.3 
0.419 258.1 -25.1-10.25 1.073 
0.812 215.0 451.1 0.534 
0.618 135.4 306.5 0.4050 
1.439 351.0 29.2 16.003 
ARRIVAL DATE = 2445292.0 
0.629 266.9 -21.5 1.63 0.919 
0.796 116.8 4.0 3.52 1.176 




0.891 138.4 474.3 0.331 
0.730 129.5 455.2 0.262 
1.445 212.1 15.1 25.467 
1 -451  4.81 1.216 121.7 
1.198 6.76 1.734 124.1 







0.567 278.0 -20.3 2.17 0.915 
0.718 124.6 4.1 3.07 1.172 




0.884 136.6 468.9 0.376 
0.726 125.9 445.4 0.301 
1.445 221.3 22.5 23.179 
0.876 135.6 464.5 0.413 
0.723 123.2 436.7 0.334 
1.445 230.2 27.5 21.307 
0.869 135.2 460.8 0.444 
0.719 121.1 428.4 0.361 
1.445 238.7 30.5 19.751 
1.391 5.16 1.272 123.8 
1.152 6.19 1.732 119.2 
0.115 12.425 156.6 12.1 
1.340 5.35 1.268 120.5 
1.112 5.74 1.730 115.0 
0.139 11.045 151.6 11.5 
1.294 5.40 1.264 117.9 
1.077 5.36 1.728 111.4 










0.516 288.5 -18.4 2.61 0.911 
0.653 132.2 4.1 2.74 1 . 1 5 R  
















0.474 298.3 -15.8 2.97 0.90R 
0.600 139.5 4.2 7.50 1.165 






















0.43E 307.4 -12.7 3.28 0.905 
0.555 146.8 4.3 2-31  1.161 
+I* 12.5 0.0 341.4 
0.862 135.4 457.7 0.469 1.255 5.34 1.260 115.7 
0.715 119.6 420.4 0.384 1.047 5.04 1.726 108.2 
1.445 246.9 32.0 18.441 0.192 9.186 146.8 11.7 
157.5 11.0 
193.2 l b - 0  
39.6 93.8 
0.407 316.0 -9.2 3.54 0.902 
0.518 154.0 4.4 2.18 1.158 
+/+ 13.3 0.0 348.1 
0.381 324.2 -5.5 3.76 0.899 
0.486 161.3 4.5 2.08  1.154 
+I+ 13.9 0.0 355.0 
0.855 135.9 455.3 0.490 
0.711 118.5 412.7 0 . 4 0 2  
1.445 254.7 32.2 17.324 
0.848 136.8 453.4 0.507 
0.707 117.9 405.2 0.418 
1.445 262.2 31.3 16.361 
0.842 138.0 451.9 0.521 
0.703 117.7 397.8 0.430 
1.445 269.4 29.1 15.528 
0.835 139.4 450.8 0.531 
0.699 117.7 390.5 0.440 
1.445 276.4 25.7 14.809 
0 . 8 2 8  141.0 450.2 0.539 
0.694 118.1 383.3 0.447 
1.445 283.2 20.9 14.195 
0.822 142.7 449.9 0.545 
0.689 118.8 376.1 0.452 
1.445 289.9 14.6 13.683 
1.220 5.18 1.256 113.9 
1.020 4.74 1.724 105.3 
0.221 8.622 146.5 11.9 
1.190 4.93 1.252 112.4 
0.997 4.47 1.722 102.7 
0.251 8.236 147.4 11.9 
1.163 4.60 1.248 111.1 
0.976 4.21 1.719 100.3 
0.280 7.992 149.5 11.8 
1.139 4.18 1.245 110.1 
0.957 3.95 1.717 98.1 
















































1.118 3.70 1.241 109.3 
0.941 3.68 1.714 96.0 




1.098 3.15 1.237 108.6 
0.925 3.40 1.711 94.1 
0.364 7.739 163.6 9.2 











E ART H-V ENUS-M ERW RY 
DEPART PASS SPEED R A OECL I 1 V 1 PSI 1 ECCEN SHA THETl THET2 PERIH APHEL I 2 V 2 PSI 2 
PASS ARRIVE SPEED R A OECL 1 1 V 1 PSI 1 ECCEN SMh THETl THET2 PERIH APHEL I 2 V 2 PSI  2 
O V 1  OV2 OELVC LEG KAPPA OELK RAS OECLS COISTI C O l S T Z  RAP OECLP VP - A  E INCL LAM1 
R A DECL SPEED 
R A OECL SPEED 









14.0 4.15 0.888 75.6 0.327 
5.8 2.12 1.134 70.8 0.334 
15.1 0.0 33.0 0.0 1-203 
0.815 144.6 449.9 0.549 1.081 2.54 1.234 108.1 
0.683 119.6 369.0 0.455 0.912 3.10 1.707 92.2 
1.445 296.6 6.9 13.282 0.388 7.633 170.3 7.6 
0.808 146.7 450.2 0.551 1.066 1.88 1-230 107-7 
213.4 7.6 0.391 
256.9 13.7 0-388 
100.2 96.3 2.571 
221.5 5.8 0-381 
264.7 11.9 0.397 
107.9 97.8 2.611 
17.4 4.05 0.885 
6.4 2.27 1.129 







0.678 120.8 361.8 0.457 
























































































20.4 3.87 0.882 77.6 0.312 0.802 148.9 450.6 0.552 
7.2 2.50 1.124 71.9 0.321 0.672 122.1 354.9 0.4560 




229.6 3.8 0.373 
271.7 9.7 0.410 




0.796 151.3 451.3 0.552 
0.665 123.6 347.9 0.4540 
1.445 317.3 -21.7 12.837 
0.50 1.224 
1-81  1.696 
6.398 157.7 
237.7 1.6 0.368 
278.0 7.2 0.426 




22.9 3.62 0.878 
8.3 2.84 1.119 
18.0 0.0 58.0 
24.9 3.30 0.874 
9.9 3.39 1.113 
20.3 0.0 66.4 
26.2 2.92 0.870 
12.8 4.38 1.107 










79.6 0.303 0.789 153.8 452.1 0.550 
72.5 0.315 0.659 125.3 341.2 0.4510 




245.6 -0.6 0.365 
283.6 6.2 0.444 







0.783 156.2 453.3 0.547 
0.651 127.2 334.2 0.4460 




253.9 -2.7 0.336 
288.9 -0.2 0.466 
132.5 101.2 1.ro9 
285.8 -7.6 0.420 
311.8 38.2 0.698 
135.6 113.7 0.926 
289.1 -8.8 0.397 
311.2 32.6 0.670 
139.7 113.1 1.251 
292.1 -9.6 0.384 
311.3 28.4 0-657 
142.8 111.5 1.482 
232.0 -24.4 0.377 
268.3 10.8 0.403 
111.5 83-0 0.862 
294.5 -10.1 0.378 
311.7 26.0 0.653 
144.7 110.4 1.575 
263.1 -13.8 0.370 
292.3 -4.7 0.484 
135.7 94.9 0.921 
295.0 -10.3 0.378 
311.7 26.0 0.653 
144.7 110.0 1.544 
45157.1 45292.0 




25.0 0.94 0.847 
-29.9-11.78 1.072 




0.760 158.5 461.6 0.501 
0.616 136.2 306.4 0-4100 




24.5 0.70 0.843 
-24.5 -9.28 1.069 
76.7 0.0 114.5 
23.4 0.50 0.840 
-20.6 -7.hl 1.065 
24.6 0.0 117.3 
17.5 7.53 0.933 
6.7 2.37 1.177 
34.') 5.0 45.4 
21.6 0.36 0.838 
-18.4 -6.72 1.063 
24.0 0.0 119.4 
15.0 2.97 0.890 
0.758 164.7 460.3 0.515 
0.613 137.0 304.5 0.4070 
1.445 356.0 34.7 14.958 
0.757 171.3 459.6 0.522 
0.610 137.8 302.6 0.4030 
1.445 3.4 25-6 14.203 
0.868 228.3 434.7 0.601 
0.675 121.4 358.3 0.4570 
1.445 327.4 -53.8 15.038 
0.757 178.7 458.9 0.526 
0.608 13R.3 301.1 0.4010 
1.445 7.7 19.5 13.913 
0.815 213.5 445.8 0.568 
0.646 128.5 329.5 0.4420 
1.445 343.2 -53.8 14.890 
0.762 187.7 457.8 0.529 
0.608 138.3 301.1 0.4010 





































































16.0 5.57 1.102 





19.3 0.35 0 . W O  
-18.3 -6.72 1.063 










17.1 0.55 0.850 
-21.9 -8.15 1.067 




0.775 198.8 455.8 0.531 
0.611 137.5 301.3 0.4050 




292.9 -10.4 0.388 
311.2 29.8 0.661 




16.2 0.44 0.868 
-28.5-11.09 1.071 




0.797 210.2 453.5 0.529 
0.616 136.4 306.0 0.4100 




290.2 -10.4 0.414 
311.6 36.7 0.689 
136.6 112.7 0-972 




0.596 277.4 -20.1 
0.756 125.4 4.9 
t/+ 8.6 
0.539 288.1 -1R.2 
0.683 133.0 5.0 
+/+ 9.7 
0.492 298.0 -15.6 
O.h2? 140.4 5.0 
+I+ 10.8 
0.452 307.3 -12.6 
0.574 147.7 5.1 
+I+ 11.8 
0.418 316.0 -9.1 
0.532 154.8 5.2 
+I+ 12.6 
0.389 324.2 -5.4 
0.497 162.0 5.4 
+I* 13.3 
0.364 331.9 -1.5 








0.883 137.6 471.5 0.354 
0.726 127.9 451.5 0.282 
1.449 221.5 17.9 24.271 
1.413 5.49 1.272 125.6 
1.170 6.83 1.721 121.9 
0.104 13.322 161.0 13.1 
133.6 7.5 0.756 
171.3 12.0 0.833 

























0.876 136.3 466.8 0.395 
0.722 124.7 442.3 0.318 
1.449 230.5 23.6 22.150 
1.357 5.62 1.268 122.0 
1.126 6.22 1.719 117.3 
0.127 11.827 155.3 12.2 
141.9 8.9 0.683 
178.2 13.1 0.731 

























0.869 135.6 462.7 0.430 
0.718 122.3 433.7 0.348 
1.449 239.1 27.1 20.399 
0.862 135.6 459.3 0.458 
0.715 120.5 425.6 0.373 
1.449 247.3 28.9 18.932 
0.855 136.0 456.6 0.482 
0.711 119.2 417.8 0.395 
1.449 255.1 29.3 17.688 
0.848 136.8 454.3 0.500 
0.707 118.4  410.3 0.412 
1.449 262.5 28.3 16.623 
0.841 137.9 452.6 0.516 
0.703 117.9 402.9 0.426 
1.449 269.7 26.2 15.704 
1.308 5-62 1.264 119.0 
1.088 5.72 1.717 113.4 
0.152 10.643 151.7 11.9 
150.1 10.0 0.623 
185.3 14.0  0.647 
26.9 96.6 1.470 
1.266 5.51 1.260 116.6 
1.056 5.30 1.715 110.0 
0.180 9.754 149.8 11.9 
158.0 10 -9  0.573 
192.6 14.9 0.578 
33.6 94.8 1.576 
1.229 5.31 1.256 114.6 
1.027 4.92 1.712 106.9 
0.209 9.106. 149.3 11.9 
1.196 5.03 1.252 112.9 
1.002 4.58 1.710 104.2 
0.240 8.654 150.2 11.9 
1.167 4.66 1.248 111.5 
0.980 4.27 1.708 101.8 
0.271 8.356 152.2 11.7 
165.9 11.5 0.532 
200.3 15.6 0.522 
40.8 93.7 1.697 
173.8 11.7 0.497 
208.4 16.1 0.477 
48.4 93.1 1.836 
181.7 11.7 0.467 
216.9 16.4 0.442 













0.R35 139.3 451.4 0.528 
0.699 117.8 795.7 0.437 
1.449 276.5 27.6 14.914 
1.142 4.23 1.244 110-4 
0.960 3.96 1.705 99.5 
0.302 8.168 155.6 11.2 
189.5 11.2 0.443 
225.6 16.2 0.415 
64.7 93.3 2.166 
44890.0 45120.6 
$5120.6 45294.0 
6 - 8 1  9 . R i  
0.321 346.6 6.5 
0.422 183.7 6.0 







0.828 140.9 450.5 0.537 
0.694 118.1 388.5 0.446 
1.449 283.2 17.7 14.240 
1.119 3.72 1.241 109.4 
0.942 3.65 1.703 97.4 
0.333 8.047 160.3 10.4 
197.4 10.4 0.422 
234.5 15.7 0.397 





P A S S  P Q R I V E  























SPEEO R A DECL I 1 V 1 PSI 1 ECCEN SMA THETl THET2 PERIH APHEL 
SPEEO R A DECL I 1 V 1 PSI 1 ECCEN SHA THETl THET2 PERIH APHFL 
OELVC LEG KAPPP OELK R A S  OECLS C O l S T l  COlSTZ R A P  OECLP VP - A  
1 2  v 2  P S I 2  
I 2  v 2  P S I 2  
E INCL LAM1 
3.15 1.237 108.7 
3.34 1.700 95.4 
7.923 166.2 9.2 
R A OECL SPEEO 
R A OECL SPEED 
LAM2 ETA PERSC 
205.4 9.2 0.404 
243.3 14.8 0.385 
81.5 95.3 2.506 
0.303 353.7 10.3 4.20 0.890 
0.405 191.0 6.3 2.38 1.139 




0.821 147.7 450.0 0.544 
0.690 118.6 3 8 1 - 4  0.453 
1.449 789.7 11.3 13.679 
0.P15 144.7 449.8 0.549 
0.685 119.3 374.4 0.457 
1.449 296.3 3.5 13.234 
0.809 146.8 449.9 0.552 
0.679 120.3 367.4 0.460 
1.449 302.9 -5.4 12.915 
0.802 149.2 450.2 0.555 
0.674 121.5 360.6 0.461 




























0 -995  
0.811 
0.380 
0.286 0.7 14.0 4.15 0 . 8 8 8  
0.390 198.4 6.7 2.44 1.135 




2.53 1.234 108.0 
3.01 1 -697  93.6 
7.740 171.9 7.7 
213.3 7.6 0.390 
251.8 13.5 0.381 
89.7 96.6 2.622 
0.271 7.6 17.4 4.03 0.885 
0.379 205.8 7.3 7.56 1.131 
+I+ 15.5 0.0 40.9 
0.255 14.4 20.4 3.85 0.882 
0.370 213.0 R . 0  2.75 1.177 







1 - 8 8  1.230 107.6 
2 -64  1-693 91.8 
7.432 171.5 5.8 
1.19 1.227 107.2 
2 -22  1.690 90.2 
6.953 164-1 3.8 
0.50 1.224 106.9 
1.73 1.686 88.6 
6.343 155.4 1.6 
-0.18 1.221 106.7 
1.11 1-682 87.0 
5.654 147.0 0.7 
-0.84 1.218 106.6 
0.24 1.678 85.5 
4.933 139.1 2.9 
-1.45 1.216 106.7 
-1.21 1.672 84.0 
4.155 131.2 5.0 
221.3 5.8 0.379 
259.8 11.8 0.381 
97.6 97.9 2.656 
229.1 3.8 0.369 
267.2 9.8 0.386 
104.9 99.0 2.583 
236.9 1.6 0.363 
274.0 7.4 0.395 
111.7 99.8 2.406 
244.5 -0.6 0.358 
280.1 4.6 0.407 
117.9 100.2 2.151 
252.2 -2.7 0.356 
285.8 1.0 0.422 
123.7 100.6 1.837 
260.3 4 - 7  0.359 
291.3 -4.5 0.443 
129.1 101.5 1.451 
0.241 21.1 72.9 3.61 O.fl79 
0.363 220.2 9.0 3.03 1.122 
+I+ 18.1  0.0 56.9 
79.0 0.303 
72.5 0.311 
0.0 1-301  
0.796 151.7 450.7 0.555 
0.668 122.8 353.9 0.4600 
1.449 316.2 -23.9 12.663 
0.227 27.6 24.9 3.31 0.875 
+ / +  20.4 0.0 64.9 
0.214 33.9 26.3 2.96 0.871 
0.356 234.3 12.4 4.13 1.111 
+I+ 23.4 0.0 73.2 
0.204 40.5 27.0 2.54 0.866 




0.790 154.5 451.4 0.555 
0.h62 124.3 347.4 0.4580 
1.449 322.8 -32.5 12.749 
0.784 157.3 452.3 0.553 
0.656 126.0 340.9 0.4550 
1.449 329.2 -40.4 13.027 
0.778 160.0 453.6 0.549 
0.649 127.9 333.9 0.4503 








4 - 8 1  11.14 
0.359 241.6 16.1 5.38 1.105 




0.218 70.9 24.0 0.44 0.841 
0.415 268.8 -32.1-12.38 1.070 




0.756 162.2 462.0 0.502 
0.614 137.2 306.2 0.4150 
1.449 352.5 44.4 15.896 
-3.15 1.2C4 109.4 
15.79 1.646 77.6 
4.049 129.2 10 -7  
292.4 -8.7 0.415 
315.8 40.6 0.672 




0.190 67.7 23.1 0.28 0.838 
0.395 271.4 -28.1-10.46 1.068 




0.754 169.1 460.8 0.514 
0.612 137.8 304.7 0.4120 
1.449 358.2 37.7 15.187 
-3.28 1.204 108.4 
13.82 1.644 77.3 
3.996 136.0 11.2 
295.0 -9.5 0.395 
315.2 36.2 0.648 




0.305 347.6 16.6 6.84 0.929 
0.370 212.3 7.9 2.73 1.127 




0.862 226.6 435.6 0.599 1.1246, -6.74 1.262 105.3 
0.675 121.3 361.3 0.461 0.888 2.27 1.690 90.3 
1.449 326.6 -54.1 14.893 0.432 3.432 124.4 23.5 
234.4 -22.7 0.370 
266.5 10.0 0.386 
104.2 85.0 0-912 
297.0 -10.0 0.385 
315.1 33.5 0-637 
















0.176 61.1 21.6 0.18 O.fl36 
0.385 273.1 -25.7 -9.37 1.066 




0.755 176.7 459.9 0.521 
0.610 138.3 303.6 0.4103 
1.449 3.2 33.0 14.599 
0.989 -3.35 1.204 
0.810 12.70 1.643 
0.400 4.203 141.1 
0.180 52.1 19.6 0.15 0.837 
0.382 273.5 -25.1 -9.10 1.065 




0.759 185.3 458.9 0.524 0.993A - 3 . 3 8  1.207 
0.609 138.4 303.3 0.4100 0.809 12.43 1.643 
1.449 4.8 31.3 14.508 0.405 4.210 142.8 
297.9 -10.2 0.382 
315.2 32.9 0.635 







0.205 43.5 17.6 0.22 0.843 
0.389 272.2 -26.9 -9.91 1.067 
+I- 29.0 0.0 12l.h 
0.251 38.7 16.5 0.38 0.456 
0.410 269.4 -31.2-11.93 1.070 




0.767 195.1 457.5 0.526 
0.611 138.0 304.2 0.4110 
1.449 2.3 33.5 14.994 
1.009A - 3 . 4 2  1.213 
0.810 13.26 1.644 
0.390 3.990 140.2 
297.3 -10.2 0-390 
315.2 34.9 0.642 
137.0 114.1 1-166 
295.9 -9.9 0-410 
315.6 39.6 0.b66 
133.6 113.9 0.906 
101.h 0.333 0.784 205.6 455.6 0.523 1.04541 -3.51 1.224 
73.9 0.325 0.613 137.4 305.7 0.414D 0.813 15-33 1.646 
0.0 1.512 1.449 357.9 38.9 15.787 0.352 3.981 134.4 
ARRIVAL O A T €  = 2445296.0 
0.630 276.6 -?9.9 











0.883 138.9 475.0 0.328 
0.725 130-2 457.4 0.259 
1.450 221.5 13.0 25.580 
1.439 5.91 1.272 127.8 
1.190 7.58 1.712 124.8 
0.092 14.231 165.4 14-4 
134.0 7.4 0.800 
172-9 11.5 0.927 
12 -6  104.4 1.223 
142.4 8.8 0.719 
179.4 12.4 0.813 




0.567 287.5 -1 8.0 








0.876 137.1 469.5 0.374 1.378 5.96 1.268 123.7 
0.721 126.6 447.9 0.299 1.143 6.77 1.710 119.8 








0.514 297.7 -15.5 
0.652 141.3 5.8 
+I+ 10.1 
0.469 307.1 -12.5 
0.596 148.6 5.9 
+I+ 11.1 































0.869 136.2 464.9 0.413 
0.717 123.7 439.0 0.333 
1.450 239.4 23.6 21.204 
1.325 5 -89  1.264 120.4 
1.102 6-12 1.708 115.5 
0.139 11.341 155.0 12.4 
150.7 9.9 0.651 
186.0 13.2 0.719 
22.5 98.0 1.442 
158-7 10.8 0.596 
192.8 13.9 0.641 
28.4 96.0 1.558 
166.6 11.4 0.550 
199.7 14.5 0.576 
34.8 94.7 1.689 
174.4 11.6 0.511 
207.0 14.9 0.523 
41.5 93.9 1.836 
182.3 11.6 0.478 
214.5 15.2 0.479 
48.6 93.7 2.001 
0.862 135.9 461.2 0.445 1.279 5.73 1.260 117.7 
0.714 121.6 430.8 0.361 1.067 5.59 1.706 111.9 
1.450 247.7 25.7 19.561 0.167 10.346 152.7 12.2 
0.855 136.1 458.1 0.471 
0.710 120.1 422.9 0.385 
1.450 255.5 26.3 18.177 
0.848 136.8 455.6 0.492 
0.706 119.0 415.3 0.404 
1.450 262.9 25.4 16.997 
0.841 137.8 453.7 0.509 
0.703 118.4 407.9 0.420 
1.450 270.0 23.2 15.986 
0.834 139.1 452.2 0.523 
0-699 118.1 400.6 0.433 
1.450 276.8 19.6 15.118 
0.828 140.7 451.1 0.533 
0.694 118.2 393.5 0.443 
1.450 283.3 14.6 14.381 
1.239 5.48 1.256 115.4 
1.036 5.13 1.704 108.6 






0.550 155.8 6.0 
+I+ 11.9 
0.400 324.1 -5.3 





1.204 5.15 1.252 113.6 
1.009 4.72 1.702 105.8 




0.372 332.0 -1 .4 
0.478 170.0 6.3 
+I+ 13.1 
0.348 335.5 2.5 
0.451 177.2 6.5 
+I+ 13.5 
0.326 346.8 6.5 





1.173 4.76 1 -248  112.0 
0.985 4.34 1.699 103.2 
0.259 8.734 154.9 11.7 
1.146 4.29 1.244 110.7 
0.964 3.99 1.697 100.9 
0.291 8.483 158.3 11.2 
1.122 3.76 1.241 109.7 
0.945 3.64 1.694 98.7 







190.1 11.1 0.451 
222.4 15.1 0.444 







197.9 10.3 0.428 
230.5 12.7 0.+18 
63.7 94.7 2.361 
198 
1982 
EARTH-V €NU S-H ERCURY 
DEPART PASS SPEED R A OECL I 1 V 1 PSI 1 ECCEN SMA THETl THET2 PERIH APHEL I 2 V 2 PSI  2 
PASS A R R I V E  SPEED R A OECL I 1 V 1 PSI 1 ECCEN SHA THETl THET2 PERIH APHEL I 2 V 2 PSI  2 
O V I  OV2 OELVC LEG KAPPA OELK R A S  OECLS C O I S T l  COIST2 RAP OECLP VP - A  E INCL LAHl 
R A OECL SPEED 
R A DECL SPEED 





































































0.821 142.5 450.4 0.542 
0.690 118.6 386.5 0.451 











































3.17 1.237 108.8 
3.29 1.692 96.7 
8.104 168.4 9.1 
205.7 9.1 0.408 
238.7 14.0 0.398 
71.5 95.8 2.523 
0.408 191.5 
+I+ 
213.5 7.6 0.392 
246.8 12.9 0.385 




4.16 0.888 75.5 0.328 0.815 144.6 450.0 0.548 
2.74 1.136 70.9 0.333 0.685 119.2 379.6 0.457 
0.0 33.2 0.0 1.203 1.450 296.1 0.4 13.278 
2.54 1.234 108.1 
2.93 1.b89 94.9 










0.808 146.8 450.0 0.552 
0.680 120.0 372.7 0.461 
1.450 302.6 -8.3 12.919 
1.88 1.230 107.6 
2.54 1.686 93.1 
7.457 169.1 5.8 
221.3 5.8 0.379 
254.8 11.4 0.377 







77.9 0.308 0.802 149.3 450.1 0.555 
72.2 0.314 0.675 121.1 366.1 0.463 
0.0 1.268 1.450 309.0 -17.2 12.685 
1.19 1.227 107.1 
2.12 1.682 91.4 
6.924 161.6 3.8 
228.9 3.8 0-368 
262.3 9.6 0.375 
94.5 99.1 2.588 
236.5 1.6 0.360 
269.3 7.3 0.377 
101.5 99.7 2.419 
243.9 -0.6 0.354 
275.8 4.7 0.382 
108.0 100.1 2.185 
251.1 -2.8 0.350 
281.7 1.6 0.391 
114.0 100.3 1.912 
258.4 -4.8 0.349 
287.3 -2.5 0.403 
119.6 100.6 1.609 
266.5 -6.5 0.355 
293.3 -9.4 0.423 










0.796 152.0 450.4 0.557 
0.670 122.3 359.5 0.4640 
1.450 315.5 -25-9 12.587 
0.791 154.9 450.9 0.558 
0.665 123.6 353.2 0.4630 
1.450 321.9 -33.8 12.617 
0.785 158-1 451.6 0.557 
0.659 125-1  347.0 0.4610 
1.450 328-1  -40.8 12.795 
0.50 1.224 106.8 
1.64 1.679 89.9 










-0.18 1.221 106.5 
1.08 1.675 88-4 










-0.83 1.219 106.3 
0.37 1.671 87.0 
4.957 138.8 2.8 
-1.43 1.216 106.2 
-0.61 1.667 85.6 
4.314 132.5 4.9 
-1.98 1.214 106.5 
-2.39 1.662 84.1 










0.780 161.4 452.5 0.555 
0.653 126.7 340.9 0.4580 


















0.774 164.0 454.0 0.549 
0.646 128.8 333.9 0.4530 
1.450 338.2 -53.6 14.039 
0.751 166.2 462.5 0.502 
0.612 138.3 306.2 0.4180 
1.450 357.1 44.9 15.807 
0.858 225.6 436.1 0.598 
0.675 121.2 365.3 0.463 
1.450 326.5 -54.5 14.822 
0.752 17’3.7 461.4 0.512 
0.610 138.7 305.2 0.4170 
1.450 0.5 40.4 15.451 
0.754 182.1 460.4 0.517 
0.609 135.9 304.7 0.4160 
1.450 2.8 38.3 15.247 
0.761 191.3 459.2 0.519 
0.610 138.R 305.0 0.4160 





-3.40 1.202 109.2 
16.08 1.636 77.9 
3.994 128.0 11.5 
298.7 -9.4 0.411 
319.4 43.2 0.647 
129.9 116.0 0.863 
-6.43 1.260 105.3 
2.07 1.682 91.3 
3.390 124.3 22.6 
235.8 -21.8 0.367 
263.2 9.3 0.375 
95.4 86.0 0.932 
45140.9 45296.0 0.367 213.8 8.8 3.01 1.127 
6.46 9.20 585.0 +I+ 37.4 3.1 49.6 
72.3 0.313 
0.0 1.272 
45020.0 45189.1 0.1R3 68.1 21.5 -0.10 0.832 
45189.1 45296.0 0.395 275.9 -31.5-11.60 1.066 
4.51 16.54 1 5 8 . 9  +I- 31.5 0 . 8  126.9 
45189.6 45296.0 0.389 276.7 -30.4-11.04 1.065 
45030.0 45189.6 0.179 59.3 19.8 -0.14 0.832 
4.47 16.34 +I- 31.0 0.0 127.6 
45040.0 45189.3 0.196 50.4 18.0 -0.11 0.836 
4.70 16.47 197.8 *I- 32.0 0.9 127.1 




-3.42 1.202 108.5 
14.67 1.634 77.6 
3.771 132.2 11.7 
300.7 -9.9 0.396 
318.9 40.0 0.629 




-3.41 1.204 108.2 
14.10 1.634 77.5 
3.746 134.5 11.6 
301.8 -10.1 0.390 
318.8 38.7 0.622 




-3.39 1.209 108.3 
14.46 1.634 77.6 
3.740 133.9 11.2 
302.0 -9.9 0.393 
318.8 39.5 0.626 
132.5 116.1 1.009 




0.876 138.3 472.6 0.350 1.402 
0.720 128.7 453.5 0.278 1.162 
1.449 230.9 15.5 24.407 0.102 
44820.0 45093.7 0.599 286.8 -17.9 3.78 0.911 
45093.2 4529R.C 0.761 134.7 6.3 5.25 1.166 
13.17 24.63 +I+ 8.5 0.0 334.2 
44830.0 45097.0 0.540 297.2 -15.4 3.95 0.907 
45097.0 452O8.0 0.686 142.3 6.5 4.60 1.163 
11.70 21.51 +I+ 9.5 0.0 340.1 
6.38 1.267 125.8 
7.40 1.704 122.5 
3.503 162.7 14.2 
142.9 8.6 0.761 
181.0 11.8 0.904 




0.869 136.9 467.5 0.393 1.344 
0.716 125.4 444.4 0.315 1.118 
1.449 239.8 20.2 22.182 0.126 
6.23 1.263 122.0 
6.58 1.702 117.9 
2.101 158.1 13.1 
6.00 1.259 119.0 
5.92 1.700 113.9 
1.001 155.6 12.6 
5.69 1.255 116.5 
5.36 1.698 110.4 
151.3 9.8 0.685 
187.2 12.5 0.798 
18.6 99.7 1.399 
159.4 10.6 0.623 
193.5 13.0 0.710 
23.9 97.4 1.524 
167.3 11.2 0.572 
199.9 13.5 0.637 
29.6 95.9 1.661 
44840.0 45100.8 0.491 306.8 -12.3 4.09 0.904 
45100.8 45298.0 0.623 149.6 6.6 4.12 1.159 
10.51 18.92 +I+ 10.4 0.0 346.2 
61.3 0.503 
59.1  9.514 
0.0 0.990 
0.461 136.3 463.4 0.428 1.295 
0.713 123.0 435.8 0.346 1.079 
1.449 248.1 22.7 20.340 0.152 
44850.0 45104.7 0.450 315.7 -8.9 4.20 0.901 
45104.7 45298.0 0.572 156.9 6.7 3.76 1.156 
9.54 16.77 + / +  11.3 0.0 357.4 
44860.0 45108.8 0.414 324.1 -5.7 4.78 0.899 
8.75 14.Q8 +I+ 12.0 0.0 358.8 
45138.8 45298.0 0.529 164.0 6.9 3.49 1.151 
44870.0 45113.0 0.384 232.0 -1.4 4.14 0.896 
45113.0 45258.0 0.493 171.0 7.0 3 . 2 9  1.150 










0.854 136.3 459.9 0.457 1.252 
0.709 121.1 477.8 0.373 1.046 
1.449 256.0 23.4 18.797 
0.848 136.8 457.2 0.481 1.214 5.32 1.252 114.4 175.2 11.5 0.529 
0.706 119.9 420.1 0.394 1.017 4.87 1.696 107.4 206.4 13.8 0.575 
1.449 2b3.4 22.6 17.490 0.212 9.564 155.4 12.1 35.6 95.0 1.814 
0.R41 137.7 454.9 0.500 
0.702 119.0 412.7 0.412 
1.449 270.5 20.4 16-375 
0.834 139.0 453.2 0.516 
0.698 118.6 405.4 0.427 
1.449 277.2 16.8 15.424 
0.828 140.5 451.9 0.528 
0.694 118.5 398.3 0.439 
1.449 783.7 11.7 14.617 
0.821 142.3 451.0 0.538 
0.690 118.7 391.3 0.448 
1.449 290.0 5.3 13.947 
0.415 144.4 450.5 0.545 
1.181 4.88 1.248 112.7 
0.992 4.43 1.694 104.7 
0.244 9.127 157.4 11.7 
183.0 11.5 0.492 
213.2 14.0 0.524 
41.9 94.7 1.984 
190.7 11.0 0.462 
220.2 13.9 0.582 
48.5 94.9 2.166 
198.5 10-2 0.436 
227.4 13.6 0.548 
55.3 95.5 2.346 
44880.0 45117.3 0.357 339.6 2.6 4.35 0.594 
45117.3 452C8.0 0.462 178.1 7.2 3.15 1.146 
7.52 12.27 +I+  13.0 0.0 17.3 
70.6 0.382 
67.3 0 . 3 8 8  
0.0 1.111 
1.153 4.38 1.244 111-3 
0.969 4.02 1.691 102.3 
0.277 8.807 160.7 11.1 






1.127 3.82 1.241 110.1 
0.949 3.63 1.689 100.0 
0.311 8.541 165.2 10.3 
45121.8 45298.0 0.436 185.2 7.5 3.06 1.143 
7.04 11.78 +I+ 13.4 0.0 19.3 
44900.0 45126.3 0.312 354.0 19.4 4.30 0.890 
45126.3 45296.0 0.415 192.3 7.8 3 - 0 7  1.140 
6.62 10.50 +I+ 13.9 0.0 26.5 
1.104 3.21 1.237 109-2 206.2 9.1 0.415 
0.932 3.25 1.686 98.0 234.9 13.0 0.420 
0.344 8.277 170.0 9.1 62 -4  96.4 2.506 
1.084 2.57 1.234 108.4 214.0 7.6 0.397 449io.n 45121.9 0.292 1.0 14.0 4.20 0 . 8 8 ~  75.2 0.331 
45131.0 45258.0 0.397 199.4 8.2 3.03 1.136 70.7 0.336 
6.25 9.90 +I+ 14.5 0.0 33.9 0.0 1.236 
0.685 119.2 384.4 0.455 0.916 2.86 1.684 96.1 242.5 12.1 0.399 




DEPART P 4 S S  
P A S S  A Q Q I V E  


































SPEED R A 












































I 1 V 1 P S I  1 ECCEN SMA THETl THET2 PERIH 
1 1 V 1 PSI 1 FCCEN SUA THETl THET2 PERIH 
OELK R A S  OFCLS COlSll C O I S T 2  RAP OECLP VP 
APHEL I 2 V 2 P S I  2 R A OECL 
APHEL I 2 V 2 PSI 2 R A OECL 












































































4.05 0.885 76.5 0.319 
7.09 1.132 71.5 0.324 
0.0 41.4 0.0 1.238 
3 -85  0 . 8 8 2  77.9 0.309 
3.21 1.129 72.2 3.314 




146.6 450.3 0.550 
119.9 377.7 0.460 
302.6 -10.9 13.008 
1.066 1.89 1-230 107.7 221.6 5 - 8  
0.901 2.45 1 -681  94.3 250.0 10.8 
0.406 7.486 166.8 5.8 77.0 98.6 
0.802 149.2 450.2 0.554 
0.676 120.9 371.2 0.464 
1.449 308.9 -19.5 12.735 
1.050 1.19 1.227 107.2 229.1 3.8 
0.8R9 2.03 1.678 92.7 257.3 9.1 




3.60 0.879 79.1 0.301 
3.39 1.125 72.8 0.337 
0.0 56.4 0.0 1.299 
0.796 152.0 450.4 0.557 
0.671 122.0 364.8 0.465 
1.449 315.2 -27.7 12.595 
1.036 0.50 1.224 106.8 236.5 1.6 
0.877 1.56 1 -674  91.1 264.4 7.1 




3.31 0.876 80.4 0.293 
1 -67  1.121 73-2 0.301 
0.0 63.7 0.0 1.327 
0.791 155.1 450.8 0.559 
0.666 123.2 354.6 0.4660 
1.449 321.5 -35.0 12.575 
1.023 -0.18 1.222 106.4 243.6 -0.6 
0.867 1.03 1.671 89.7 270.9 4.7 
0.477 5.593 144.5 0.6 97.6 100.0 
1.011 -0.82 1.219 106.1 250.6 -2.8 
0.857 0.41 1.668 88.3 277.0 1.8 
0-492 4.963 138-2  2.8 103.7 100.1 
1.002 -1.41 1.217 106-0 257.3 4 - 8  
0.849 -0.36 1.664 87.1 282.7 -1.6 




2.99 0.872 81.8 0.288 0.785 158.5 451.2 0.555 
4.05 1.117 73.6 0.297 0.661 124.5 352.7 0.4650 
0.0 71.0 0.0 1.355 1.449 327.5 -41.4 12.682 
0.192 36.5 
+/+ 







2.64 0.868 83.7 0.284 
4.hO 1.117 74.3 0.294 
0.0 78.1 0.0 1.381 
0.780 162.2 451.9 0.55s 
0.656 125.9 347.0 0.4630 
1.449 333.1 -46.9 12.929 
2.28 0.863 84.6 0.282 
5.41 1.107 74.2 0.292 
0.0 R5.3 0.0 1.406 
0.776 166.0 452.7 0.557 
0.651 127.5 341.4 0.4600 
1.449 338.0 -51.7 13.370 
0.995 -1.95 1.214 106.0 263.9 -6.6 
0.841 -1.39 1.660 85.8 288.0  -6.0 
0.500 3.851 127.9 6.8 114.6 100.7 
1-52 0.857 85-7 0.286 
7.09 1.101 74.5 0.272 
0.0 94.1 0.0 1.436 
0.771 169.0 454.3 0.550 
0.644 129.5 334.7 0.4560 
1.449 341.3 -56.7 14.363 
0.991 -2.42 1.212 106.3 271.8 -8.0 
0.831 -3.31 1.655 84.4 294.2 -13.6 
0.480 3.256 122.4 8.4 120.0 102.3 
1.126A -6.85 1.262 105.3 233.9 -23.0 
0.891 2.11 1.678 92.9 256.0 9 - 4  
0.429 3.448 122.8 23.8 82.9 84.4 
1.025A -3.71 1.230 105.4 262.0 -12.9 
0.846 -0.68 1.663 86.6 284.6 -3.0 
0.501 3.339 125.9 13.0 111.3 96.2 
C.311 347.3 
0.372 212.1 
958.2 + /+  
6.97 0.930 105.7 0.305 
3.18 1.129 72.1 0.316 
5.0 47.5 0.0 1.263 
0.863 226.9 435.4 0.599 
0.677 120.7 372.3 0.463 
1.449 327.5 -55.7 14.919 
0.213 e.4 
0.344 241.7  
+I+ 
2.71 0.879 99.1 0.281 
4.54 1.111 74.1 0.293 
0.0 80.6 0.0 1.390 
0.800 205.0 446.5 0.575 
0.654 126.5 345.1 0.4620 
1.449 340.0 -54.1 13.950 
0.791 200.8 448.5 0.569 
0.649 127.8 340.2 0.4600 
1.449 342.8 -55.6 14.175 
0.750 178.7 462.0 0.508 
0.608 139.7 305.9 0.4200 




2.28 0.871 97.7 0.781 
5.65 1.106 74.3 0.292 
0.0 86.9 0.0 1.412 
1.0141 -3.52 1.225 105.6 267.3 -12.1 
0.839 -1.67 1.659 85.6 289.2 -7.1 
0.498 3.208 124.2 12.1 115.7 97.9 
45030.0 45192.7 0.182 67.2 19.8 -0.44 0.877 89.4 0.322 
45192.7 45298.0 0.999 280.0 -34.8-12.76 1.065 75.3 3.339 
4.50 16.04 839.8 +/- 34.4 4.1 132.6 0.0 1.548 
0.991 -3.47 1.202 108.7 306.0 -9.9 
0.797 15.52 1.628 78.0 322.2 44.0 
0.372 3.819 128.9 11.9 128.0 117.0 
0.9984 -3.39 1.205 108.6 306.6 -9.8 
0.797 15.48 1.628 78.0 322.2 44.0 
0.373 3.814 129.4 11.4 128.1 116.5 
45040.0 45192.7 0.191 58.C 18.3 -0.4? 0.829 D3.6 0.322 
4.62 16.06 921.8 +I- 34.9 4.5 132.6 0.0 1.548 
45192.7 452qe.o 0.398 2 ~ 0 . 0  -34.8-12.73 1.065 75.3 0.309 
0.754 187.6 460.9 0.511 
0.608 139.7 305.9 0.4200 
1.449 4.9 43.1 15.521 
ARRIVAL DATE = 2445300.0 
44820.0 45094.6 O.t37 286.0 -17.7 4.37 0.911 51.7 0.632 
45094.6 45300.0 0.810 135.4 6.9 6.28 1.155 49.6 0.648 
14.13 27.60 + / +  8.0 0.0 336.3 0.0 0.942 
44830.0 45098.7 0.571 296.6 -15.2 4.43 0.007 56.1 0.575 
4509R.2 45300.0 0.725 143.2 7.0 5.42 1.162 53.9 0.589 
12.46 24.10 +I+ R.9 0.0 342.1 0.0 0,970 
44840.0 45102.0 0.516 306.4 -12.2 4.48 0.904 59.8 0.525 
0.876 139.7 476.1 0.322 
0.719 131.2 459.4 0.253 
1.446 231.0 11.7 25.866 
0.868 137.8 470.5 0.369 
0.715 127.4 449.8 0.294 
1.446 240.1 16.9 23.353 
0.861 136.9 465.9 0.409 
0.712 124.6 441.0 0.329 
1.446 248.6 19.8 21.285 
0.854 136.6 462.1 0.441 
0.708 122.4 432.7 0.358 
1.446 256.5 20.7 19-561 
1.430 6.91 1.267 128.2 143.3 8.5 
1.185 8.15 1.702 125.6 182.6 11.3 
0.090 14.374 165.9 15.5 11.9 105.0 
1.368 6.66 1.263 124.0 151.8 9.6 
1.137 7.10 1.699 120.4 188.7 11.8 
0.113 12.888 161.0 14.1 15.4 101.5 






































7.2 4.79 1.15R 57.5 0.538 
9.8 0.0 348.1 0.3 0.999 
-8.8 4.52 0.901 62.9 0.483 
7.3 4.33 1.155 60.4 0.494 
10.7 0.0 354.2 0.0 1.028 
1.095 6.28 1.697 116.1 194.7 12.2 
0.138 11.676 158-2 13.2 19.9 99.0 
1.267 5.96 1.255 117.7 168.1 11.1 
1.059 5.61 1-695 112.4 200.6 12.6 
0.165 10.742 157.1 12.7 25.0 97.2 
-5.2 4.54 0.898 65.5 0.448 
7.4 3.99 1.152 62.8 0.457 
1.4 0.0 0.6 0.0 1.058 
0.847 136.9 459.0 0.468 
0.705 120.9 424.9 0.382 
1.446 264.0 20.1 18.110 
1.227 5.52 1 -251  115.4 176.0 11.4 
1.027 5.04 1.693 109.1 206.6 12.8 
0.196 10.051 157.6 12.3 30.4 96.2 
1.191 5.04 1.248 113.5 183.8 11.3 
1.000 4.53 1.691 106.3 212.7 12.8 
0.228 9.536 159.6 11.8 36.0 95.7 
1.3 4.55 0.896 67.8 0.418 
7.6 3.72 1.149 b4.9 0.426 
2.0 0.0 7.1 0.0 1.088 
2.6 4.53 0.894 69 -9  0.392 
7.8 3.53 1.146 66.6 0.399 
2.6 0.0 13.8 0.0 1.118 
0.840 137.6 456.5 0.489 
0.701 119.8 417.3 0.402 
1.446 271.1 17.9 16.879 
0.834 138.8 494.5 0.507 
0.697 119.2 410.1 0.419 
1.446 277.8 14.2 15.833 
0.827 140.3 453.0 0.521 
0.693 119.0 403.0 0.432 
1.446 284.2 9.1 14.950 
0.821 142.0 452.0 0.532 
0.689 1 1 9 - 1  396.0 0.443 
1.446 290.5 2.6 14.218 
1.161 4.49 1.244 112.0 191.6 10 -9  
0.976 4.06 1.689 103.7 219-0 12.7 
0.261 9.139 162-8 11.2 41.9 95-8  
1.133 3.90 1.240 110.7 199.3 10-2 
0.954 3.63 1.686 101.4 225.5 12.4 
0.295 8.797 167.0 10.3 47.9 96.3 
1.109 3.27 1.237 109.6 207.0 9.0 
0.935 3.20 1.684 99.2 232-2 11.9 



















1 4 . 0  
8.8 
14.3 
4-47 0.892 71.7 0.370 
3.40 1.143 68.1 0.376 
0.0 20.6 0.0 1.149 
4.39 0.890 73.3 0.352 
3.33 1.139 b9.3 3.357 
0.0 27.7 0.0 1.180 
4.26 0.887 74.8 0.336 
3.30 1.136 10.4 0.341 
0.0 34.9 0.0 1.211 
4.09 0.885 76.2 0.323 
3.33 1.132 71.3 0,327 
0.0 42.2 0.0 1-242 
0.814 144.0 451.2 0.540 
0.685 119.4 389.1 0 -452  
1.446 296.7 -4.9 13-628 
1.088 2.60 1.234 108.7 214-6 7.5 
0.919 2.79 1.681 97.3 239.1 11.0 
0.363 8.047 170.4 7.5 60 -9  98.2 
0.808 146.3 450.8 0.547 
0.681 120.0 382.5 0.458 
1.446 302.9 -13.1 13.179 
1.069 1.91 1.230 108.0 222.2 5.8 
0.904 2-36  1.678 95.5 246.0 9.9 







DEPART P A S S  
P4SS A R R I V E  
















SPEED R A DECL 
SPEED R A OECL 
DELVC LEG KAPPA 
I 1 V 1 PSI 1 ECCEN SHA THETl THET2 PERIH 
I 1 V 1 P S I  1 ECCEN S M A  THETl THET2 PERIH 
DELK R A S  OECLS COIST1 COIST2 RAP OECLP VP 
APHEL I 2 V 2 PSI  2 R A OECL SPEED 
APHEL I 2 V 2 PSI 2 R A OECL SPEED 
- A  E INCL LAM1 LAM2 ETA PERIC 
3.87 0.882 77.6 0.312 
3.42 1.129 72.0 0.316 
0.0 49.5 0.0 1.271 
3.61 0.679 79.0 0.302 
3.57 1.125 72.7 0.306 
0.0 56.6 0.0 1.301 
0.602 148.9 450.6 0.552 
0.676 120.8 376.0 0.462 
1.446 309.1 -21.4 12.864 
0.796 151.6 450.7 0.556 
0.672 121.6 369.7 0.465 
1.446 315.3 -29.2 12.679 
1.052 1.20 1.227 107-4 229.6 3 -8  0-373 
0.890 1.93 1.675 93.8 252.8 8.4 0.385 
0.425 6.905 157.4 3.8 74.2 99.7 2.510 
1.037 0.50 1.224 106.9 236.8 1.6 0.362 
0.878 1.46 1.672 92.3 259.6 6.6 0.373 
0.452 6.236 150.1 1.6 80.8 100.0 2.365 
0.259 14.7 20.4 
0.373 214.0 9.9 
+/+ 16.7 
0.240 21.1 22.9 
0.362 220.6 10.6 
+I+ 18.5 
0.?22 26.9 25.0 
0.353 227.0 11.6 
+/+ 20.7 
3.31 0.875 60.4 0.294 0.791 155.0 450.9 0.558 
3.79 1.122 73.2 0.331 0.667 122.9 363.7 0.466 
0.0 63.9 0.0 1.326 1.446 321.4 -36.0 12.614 
1.023 -0.18 1.221 106.4 243.8 -0-6 0.353 
0.868 0.95 1.669 90-9 266-0 4 -4  0-366 
0.475 5.576 143.4 0.6 67.2 100.1 2-172 
0.206 31.9 26.4 
0.347 233.1 12.7 
+I+ 23.2 
2.99 0.872 81.6 0.287 
4.09 1.118 73.7 0.296 
0.0 70.9 0.0 1.354 
0.765 158.5 451.2 0.560 
0.662 124.2 358.0 0.4670 
1.446 327.3 -41.9 12.665 
0.781 162.5 451.6 0.560 
0.658 125.4 352.6 0.4660 
1.446 332.9 -46.9 12.828 
0.777 166.8 452.2 0.560 
0.653 126.8 347.6 0.4640 
1.446 337.8 -51.0 13.112 
0.773 171.5 452-8 0.558 
0.649 128.1 342.8 0.4620 
1.446 341.7 -54.5 13.550 
0.770 i75.a 453.8 0.554 
0.643 129.7 337.5 0.4590 
1.446 344.4 -57.4 14.337 
1.011 -0.82 1.219 106.1 250.5 -2.8 0.347 
0.858 0.39 1.666 89.5 272.0 1.8 0-362 
0.493 4.967 137.6 2.8 93.2 100.0 1.955 
0.190 35.9 27.1 
0.342 236.9 14.2 
+I+ 26.1 
2.66 0.868 83.4 0.282 
4.51 1.114 74.3 0.292 
0.0 77.6 0.0 1.379 
1.001 -1.41 1.217 105.9 256.9 4.8 0.342 
0.850 -0.26 1.663 88.3 277.6 -1.2 0.362 




0.177 16.4 27.1 2.33 0.864 85.0 0.279 
5.06 1.110 74.3 0.289 
0.0 64.0 0.0 1.401 
2.00 0.660 86.7 0.278 
5.81 1.106 74.6 0.288 
0.0 90.1 0.0 1.422 
1.61 0.855 88.4 0.261 
7.08 1.101 74.9 0.267 
0.0 96.9 0.0 1.445 
0.993 -1.93 1.215 105.7 262.8 -6.7 0.340 
0.R42 -1.03 1.660 87.2 282.8 -4.7 0.365 
0.512 3.956 128.6 6.7 103.9 100.1 1.514 
0.988 -2.36 1.213 105.7 268.5 -8.2 0.340 
0.835 -1.96 1.656 66.2 287.5 -8.8 0.371 
0.511 3.542 125.0 8.3 108.5 100.5 1.300 
0.986 -2.76 1.212 105.9 274.8 -9.3 ' 0.366 
0.826 -3.46 1.653 65.1 292.6 -15.0 0.383 
0.496 3.123 121.4 9.6 113.0 101.8 1.054 
0.340 244.2 16.1 




0.167 39.5 26.3 
0.340 249.2 16.5 
+I+ 32.8 
0.163 40.7 24.R 45000.0 45170.6 
45170.6 45300.0 
4.26 9.45 





0.279 3.2 15.0 
0.345 235.7 13.4 
+I+ 34.1 
3.25 0.88R 100.5 0.263 0.810 209.5 444.3 0.581 
4.26 1.116 73.8 0.294 0.660 124.7 355.6 0.4668 
0.0 73.9 0.0 1.365 1.446 336.4 -53.5 13.888 
1.039A -3.99 1.235 105.3 256.4 -13.9 0.345 
0.654 0.11 1.665 89.0 274.6 0.5 0.362 
0.499 3.406 126.5 14.1 95.8 94.4 1.201 
ARRIVAL OATE = 2445302.0 
5.02 0.907 53.8 0.606 
6 . 3 2  1.161 51.6 0.521 
0.0 344.3 0.0 0.961 
0.868 139.0 473.9 0.342 
0.714 129.6 455.5 0.271 
1.441 240.4 14.0 24.741 
0.607 295.9 -15.2 
0.772 144.1 7.5 
+I* 8.4 
1.394 7.19 1.263 126.3 152.3 9.5 0.772 
1.158 7.70 1.700 123.3 190.4 11.2 0.983 
0.099 13.706 163.5 15-2 1 2 - 7  103-5 1.262 
4.96 0.904 57.9 0.551 
5.57 1.157 55.6 0.565 
0.0 350.2 0.0 1.009 
4.91 0.901 61.3 0.505 
4.93 1.154 58.9 0.516 
0.0 356.3 0.0 1.338 
4.56 0 . 6 9 ~  64.3 0.466 
4.49 1.151 61.6 0.477 
0.0 2.5 0.0 1.067 
4.R0 0.1196 66.8 0.433 
4.16 1.148 63.9 0.442 
0.0 6.9 0.0 1.096 
0.861 137.6 468.7 0.386 
0.711 126.5 446.3 0.309 
1.441 249.1 17.2 22.414 
0.854 137.0 464.6 0.422 
0.707 174.0 437.7 0.341 
1.441 257.2 18.4 20.484 
0.847 137.1 461.1 0.452 
0.704 122.1 429.7 0.368 
1.441 264.7 17.8 18.868 
1.336 6.75 1.259 122.4 160-7 10.4 0.694 
1.113 6.69 1.698 118.6 196.1 11.5 0.873 
0.123 12.380 160.4 14.0 16.4 100.6 1-399 
1.285 6.29 1.255 119.3 168.9 11.0 0-630 
1.073 5.69 1.695 114.5 201.8 11.7 0.780 
0.149 11.347 159.2 13.2 20.9 98.6 1.546 
1 . 2 4 2  5.76 1.251 116.7 176.9 11-3 0.576 
1.039 5.21 1.693 111.0 207.3 11.8 0.702 
0.178 10.558 159.6 12.6 25.7 97.4 1-706 
1.204 5.23 1.247 114.6 164.7 11.2 0.531 
1.009 4.63 1.691 107.9 213-0  11.8 0.635 










0.546 305.9 -12.2 
0.694 151.R 7.6 
+ /+  9.3 
0.495 315.2 -6.8 
0.630 159.2 7.7 
+I+  10.1 
0.452 323.9 -5.1 
0.576 166.4 7.9 
+I+ 10.9 
44870.0 45115.1 0.415 332.1 -1.3 
45115.2 45302.0 0.531 173.5 8.1 
8.76 16.74 +/+ 11.5 
0.840 137.6 458.3 0.476 
0.700 120.8 422.0 0.390 




0.383 339.9 2.7 
0.494 180.5 8.3 
+I+ 12.1 
0.355 347.4 6.6 
0.462 187.5 8.5 
+I+ 17.6 
0.329 154.6 10.4 
0.436 194.5 8.9 
+I+ 13.3 
0.3C6 1.7 14.0 
0.413 201.4 9.2 
+I+ 14.1 
0.284 8.6 17.4 
0.395 208.2 9.7 
+I+ 15.2 
0.264 15.3 20.4 
0.379 214.9 10.3 
+I+ 16.6 
4.73 0.894 69.0 0.405 
3.41 1.145 65.R 0.413 
0.0 15.5 0.0 1.126 
0.433 138.6 456.1 0.496 
0.696 120.0 414.6 0.409 
1.441 278.5 11.9 16.352 
1.171 4.64 1.244 112.8 192.5 10.6 0.494 
0.964 4.10 1.669 105.2 218.7 11.6 0.579 






















4.63 0.891 70.9 0.381 
3.74 1.142 67.4 0.397 
0.0 22.3 0.0 1.156 
4.50 0.889 72.7 0.361 
3.62 1.139 66.8 0.366 
0.0 29.2 0.0 1.186 
4.34 0.1387 74.3 0.344 
3.56 1.135 63.9 0.348 
0.0 36.3 0.0 1.217 
4.14 0.884 75.4 0.329 
3.56 1.132 70.9 0.333 
0.0 43.4 0.0 1.246 
3.q9 0.482 77.3 0.316 
3.67 1.179 71.8 3.321 
0.0 50.6 0.0 1.276 
0.827 140.0 454.4 0.512 
0.692 119.6 407.4 0.424 
1.441 285.0 6.8 15.382 
0.820 141.7 453.1 0.524 
0.689 119.5 400.5 0.436 
1.441 291.2 0.4 14.577 
0.R14 143.7 452.2 0.534 
0.685 119.R 393.6 0.446 
1.441 297.4 -7.1 13.928 
1.142 4.01 1.240 111.4 200.2 10.1 0.462 
0.961 3.62 1.667 102.7 224.5 11.3 0.531 
0.277 9.077 166.4 10.3 41.5 97.3 2.238 
1.116 3.34 1.237 110.2 207.9 8.9 0.436 
0.941 3.16 1.664 100.5 230.5 10.1 0.490 






















2.65 1.233 109.2 
2.71 1.682 96.5 

























0.808 145.9 451.6 0.542 
0.680 120.3 387.0 0.454 
1.441 303.5 -15.0 13.426 
223.0 5.7 
242.9 8 - 9  
59.0 99.6 
0.802 148.5 451.3 0.548 
0.676 121.0 380.6 0.459 
1.441 309.6 -23.0 13.066 
1.21 1.227 107.7 
1.82 1.676 95.0 




0.244 21.6 22.9 
0.367 221.4 11.0 
+I+ 1R.5 
3.62 0.879 78.7 0.305 
3.73 1.125 72.5 0.311 
0.0 57.6 0.0 1.304 
0.796 151.4 451.1 0.553 
0.672 121.9 374.4 0.463 
1.441 315.7 -30.4 12.836 
0.50 1.224 107.1 237.4 1.6 
1.35 1.673 93.4 255.4 5.9 
6.235 148.8  1.6 71.2 100.3 
0.225 27.4 24.9 
0.357 277.7 11.8 
+I+ 20.7 
3.11 0.875 80.2 0.296 
3.91 1 . 1 2 2  73.1 3.333 
0.0 64.6 0.0 1.331 
0.790 154.7 451.2 0.556 
0.667 122.9 368.5 0.465 
1.441 321.8 -36.9 12.726 
0.785 158.3 451.4 0.558 
0.663 124.3 362.9 0.466 
1.441 377.6 -42.5 12.726 
0.781 162.4 451.7 0.560 
-0.16 1.221 106.6 
0.86 1.670 92.0 







2.95 0.872 81.7 0.269 
4.16 1.118 73.6 0.297 
0.0 71.3 0.0 1.356 
-0.62 1.219 106.2 250.8 -2.8 
0-32 1.667 90-7 267-3 1.5 
4.978 137.1 2.8 83.0 100.1 
0.190 36.1 27.1 -1.41 1.217 105.9 
-0.26 1.664 89.5 
4.459 132.5 4.9 
44970.0 45158.6 2.65 0.868 83.3 0.283 257.0 4.8 
45158.6 45102.0 0.743 239.2 14.1 
4.61 R.75 t/+ 25.9 
4.43 1.115 74.3 0.292 
0.0 77.7 1.0 1.379 
0.659 125.2 357.7 0.4660 
1.441 333.1 -47.1 12.827 
272.7 -1.2 
88.4 99.9 
380-461 0 - 70 - 14 20 
1982 
E ART H-V ENU S - M E  RCLJRY 
DEPART PbSS 
PASS 4RPIVE 
ov1  DVZ 
44980.0 45167.3  
4.42 “.bR 
44990.0  45165.5  
45105.5  45302.0 
4 .28  R.70 
45000.0 45168.0  
45168.0  45302.0 
4.27 8.76 
45162.3  45307.0 
SPFFO R A OECL I 1 V 1 PSI 1 ECCEN S M 4  THETl  THET2 P E R I H  APHEL I 2 V 2 P S I  2 R A OECL SPEED 
ZPFFn R A DECL I 1 V 1 PS1 1 E C C E N  SNA THETl  THETZ PERIH APHEL I 2 V 2 P S I  2 R A OECL SPEED 
Q E L V :  LFG K A P P A  OELK R ~ S  O E C L S  c n I s T i  COIST2 R A P  O E C L P  VP - A  E I N C L  LAN1 LAM2 ETA PERIC 
0.17h 38.0 27.1 7.34 0.864 8 5 - 1  0.278 0 .777 167.0 452.1 0.561 0.993 - 1 - 9 3  1.215 105.7 262.6 -6.7 0.339 
‘ l . ’39 244.7 15.6 4.90 1.111 74.3 0.289 0 . 6 5 4  126.4  353.2 0 .4660 0.843 -0.89 1.662 88.4 277.6 -4.2 0.357 









c / *  
0.223 4.9 









35 .5  
15.2 
1 3 . 8  
34 .0  
1 e . a  





0.0 92 .8  
5.83 1 . i ~  











0 . 7 7 4  172.2 452.4 0.561 
0 .551 127.5 348.9 0.4640 
1 .441 342.0 -53.7 13.2G9 
0 .773 178.5 452.4 0 .561 
0 . 6 4 8  128.3 345.9 0.4630 
1 .441 344.8 -55.8 13.615 
0.987 -2.37 1.214 105.6  
0.837 -1.57 1.659 87.5 
0.520 3.661 125.9 8.3 
0.985 -2.74 1.213 105.5 
0.833 -2.17 1 .657 86.9 
0.521 3.388 123.8 9.6 
0.9904 -3.06 1.216 105.4 
0.833 -2.15 1.657 86.9 
0.521 3.280 123.4 10.8 
1.0344 -3.88 1.233 105.4 
0.853 -0.12 1.665 89.7 

























45010.0 45167.9  
45167.9 45307.0 
4.30 P.75 
0 .777 187.7 451.3 0 .564 
0 .648 12R.3 345.9 0.4630 
1.441 345.7 -56.3 13.760 
45020.0 45157.6  
45157.6 45107.0  




0 . 8 0 6  207.9 445.1  0.579 
0 . 6 6 0  124.9 358 .9  0.4660 
1 . 4 4 1  337.9 -53.9 13.859 
A R R I V A L  O W E  = 2445304.0 
0 .649 295.0 
0.827 144.9 
+I+ 
-15 .1  




















10 .4  
9.2 
13 .0  
14.0 
9.5 
13 .8  
17 .4  
10.9 
15.0  
2 0 . 4  




1 8 . 4  
7 4 . 9  












1 6 . 6  
31.0 
24.1 











O.86R 140.6 477.6 0.312 
0 .713 132.5 461.4 0 .244 




1 - 3 6 1  
1.133 
0.109 














44830.0 45101.1  
45101.1 45904.0 
14.45 30.20 
7.85 1.263 128.9 
8.41 1.703 126.6 
4.547 165.5 16.6 
152.7 9.3 
1 9 2 - 2  10.6 
10.8 105.6 





















0 ; 5 8 1  305.3 
0 .739 152.R 
+I+ 
5.55 0 .903 
6.30 1.155 




0 . 8 6 1  138.7 472.0 0.360 
0 .710 128.7 451.8 0 .286 
1 . 4 3 3  249.6 15.1 23.749 
7.27 1.259 124.6 161.4 10.2 
7.16 1.701 121.3 197.8 10.8 
3.124 162.2 15.0 13.4 102.4 
44850.0 4510P.h 
45108.6  45304.0 
11.30 29.46 
44860.0 45112.5  
45112.5 45304.0  
10.16 2 0 . ~ 7  
44870.0  45116.5 
45116.5 45304.9  
9.22 18.67 
44880.0  45120.6  
45120.6 45304.0 
8.44 1 6 - 8 0  
44890.0 45124.9 
45124.5 45304.9  
7.78 15.20 
3.524 314.9 





































0.0 1 .135 
70.0 0.394 
66.5 0.401 
0.0 1 .164 
0 . 8 5 3  137.7 467.3 0.400 
0 .706 125.8 442.9  0.321 
1 . 4 3 3  257.8 16.5 21 .583 
6.69 1.255 121.0 
6 - 2 0  1 .699 116.9 
1.981 160.8 13.9 
6 - 0 9  1.251 118.2 
5.41 1 .696 113.0 
1.096 161.2 13.1 
5.47 1.247 115.8 
4.74 1 .694 109.7 















0.0 1 1 . 0  
4.97 0.P93 





0.846 137.4 463.5 0.434 
0 . 7 0 2  123.6 434.5 0 . 3 5 1  
1 .433 265.5 16.0 19 .777 
0 .840 137.7 460.4 0 . 4 6 1  
0 . 6 9 9  122.0 426.7 0 .376 
1.433 272.7 13.8 1R.262 
0 . 8 3 3  138.5 457.9 0.483 
0 . 6 9 5  121.0 419.2 0 .397 
1 .433 279.4 10.1 16.986 
n.az.5 139.7  456.0 0.501 
0 . 6 9 1  120.4 411.9 0 .414 
1 .433 285.9 4.9 15.917 
4.82 1 .244 113.8 
4 - 1 5  1 - 6 9 2  106.8 




4.14 1.240 112.2 201.3 9.9 
2 2 4 - 4  10.2 
35.8 98.2 
3.61 1.690 104.2 







44900.0 45179.1  
45129.1  45304.0  
7 .21  13 .93  
4.64 0.8f l9 
3.91 1 .138 
0.0 31.0 
71.9 0.372 
5 8 . 0  0.378 
0.0 1.194 
0 .820 141.3 454.5 0.515 
0.687 120.2 404.9 0 .428 
1 .433 292.2 -1.5 15.030 
3 - 4 4  1.236 110.9 208.9 8 .8  
3.11 1.687 101.9 229.8 9.6 




44910.0 45133.5  
45133.5  45304.0 
6.71 12 .67  
4.44 O.RR6 





0.813 143.2 453.4  0.526 
1 .433 798.3 -8.8 14.313 
0 . 6 ~ 3  120.3 398.0 0 .439 
2.71 1.233 109.8 
2.63 1.685 99.8 
























1 - 7 3 4  












45137.9  45304.0 
6.27 11 .69  
4.?0 0.884 
3 .78  1 .131 
0.0 44.9 
3.93 0.881 





0 .807 145.4 452.6  0.536 
0 .679 1 2 0 - 7  391.4 0.448 









44940.0 45146.8  
4514h.R 45304.0  


















45142.4 45304.0  
45151.0 45304.0  
0.271 15 .9  
0.388 216.1 
76.7 0 .323 
71.4 0.327 
0.0 1.281 
O . R O 1  148.0 452.1 0.543 
0.675 121.3 3R5.0 0.454 
1.433 310.5 -24.3 13.343 
0 .705 150.8 451.9 0.548 
0 . 6 7 1  122.1 378.8 0 .459 
1 .433 316.6 -31 .4  13.066 
0 .790 154.1 451.8 0.553 
0.667 123.0 373.0 0.462 
1.433 327.6 -37.6 12.907 
0.7R5 157.8 451.9 0.556 
0.663 124.1 367.5 0.464 







1.23 1.227 108.1 
1.70 1 .680 96.1 
6 - 9 7 0  1 5 4 - 5  3.8 
0.51 1.224 107.4 
1.23 1.677 94.5 
6 - 2 6 3  147.8 1.7 
231.3 3.7 
246.6 6.6 








0 .353 2 3 4 - 6  
+I+ 
3.63 0.R78 




























-0.18 1.221 106.9 
0.74 1.674 

















































0.193 36 .9  
0.346 240.0 
8 3 - 1  0.285 
73.8 0 .294 
0.0 1.382 
0.780 161.9 452.1 0.558 
0 .659 125.2 362.4 0.465 






































0 .777 166.7 452.3 0 .559 
0.655 126.2 357.9 0.4650 
1 .433 338.7 -50.7 13.035 
2.04 0.860 





0 .774 172.2 452.4 0.560 
0 .651 127.2 354.0 0.4640 










0.773 17R.9 452.2 0.562 
0.649 127.9 351.4 0.4640 
1 .433 345.5 -55.1 13.450 






1.88 0.861 93.0 0 .274 
5.46 1.107 74.7 0.286 
0.0 92.0 0.0 1.429 
0.778 188.1 451.1 0.565 
0 .649 127.8 351.7 0.4640 







DEPART PASS SPEED R A OECL I 1 V 1 P S I  1 ECCEN SMA T H E T l  THETZ P E R I H  APHEL I 2 V 2 P S I  2 
PASS ARRIVE SPEED R A OECL I 1 V 1 P S I  1 ECCEN SHA T H E T l  THE12  P E R I H  APHEL I 2 V 2 P S I  2 
O V I  O V 2  OELVC LEG KAPPA OELK RAS OECLS C O I S T l  COlST2 RAP OECLP VP -A E I N C L  LAM1 
R A DECL SPEED 
R A OECL SPEED 
LAM2 ETA P E R K  
261.9 -12.9 0.344 
269.8 -2.3 0.364 
80.0 95.7 1.216 
45020.0 45160.2 0.213 8-2 15.7 2-73 0.879 
45160.2 45304.0 0.344 241.6 14.4 4.60 1-114 
4.94 8.88 +I+ 33.9 0.0 80.4 
99.1 0.281 0.800 205.1 446.4 0.575 1.025A -3.72 1.230 105.4 
74.0 0.293 0.657 125.5 360.8 0.465 0.850 -0.50 1.667 90.2 
0.0 1.389 1.433 340.7 -54.2 13.831 0.501 3.428 125.8 13.0 







0.861 140.0 475.6 0.331 
0.708 131.3 457.5 0.259 
1.423 250.1 13.7 25.316 
0.853 138.5 470.5 0.375 
0.705 127.9 448.2 0.299 
1.423 258.6 15.2 22.880 
1.391 7.92 1.259 127.1 
1.157 7.71 1.707 124.4 
0.095 13.910 163.5 16.3 
1.331 7.19 1.255 123.1 
1.111 6.54 1.705 119.5 
0.118 12.650 162.0 14.8 
161.9 10.1 0.791 
199.7 10.1 1.075 
11.0 104.3 1.222 
170.4 10.7 0.710 
205.0 10.2 0.958 
14.0 101.8 1.370 
44840.0 45106.3 0.622 304.5 -12.2 6.27 0.903 
45106.3 45306.0 0.791 153.8 8.1 7.16 1.155 
13.74 29.68 +I+ 8.2 0.0 354.8 
44850.0 45110.0 0.558 314.4 -8.R 5.96 0.900 
45110.0 45306.0 0.710 161.5 8.3 6.72 1.152 
12.14 26.22 +I+ 9.1 0.0 0.8 
44860.0 45113.9 0.505 323.5 -5.1 5.70 0.898 
+5113.9 45306.0 0.643 169.0 8.4 5.54 1.149 




0.846 137.9 466.3 0.412 
0.701 125.3 439.6 0.332 
1.423 266.4 14.7 20.857 
1.280 6.48 1.251 119.9 
1.070 5.62 1.703 115.3 
0.143 11.665 162.2 13.7 
1.236 5.77 1.247 117.2 186.7 10.9 0.587 
1.035 4.85 1.700 111.7 215.1 9.9 0.775 
0.172 10.890 164.0 12.7 22.0 99.3 1.701 
178.7 11.0 0.643 
210.1 10.1 0.859 
17.8 100.1 1-530 
44870.0 45117.9 0.460 332.0 -1.2 5.48 0.895 
45117.9 45306.0 0.587 176.3 8.6 5.04 1.146 
9.78 20.84 +I+ 10.5 0.0 13.2 
44880.0 45122.0 0.421 34C.1  2.7 5.26 0.893 
45122.0 45306.0 0.540 183.4 8.8 4.66 1.143 
















0.839 137.9 462.8 0.443 
0.697 123.5 431.S 0.359 
1.423 273.7 12.5 19.165 
0.832 138.5 460.0 0.468 
0.694 122.2 423.8 0.382 
1.423 280.5 8 . 8  17-748 
1.197 5.04 1.243 115.0 
1.005 4.19 1.698 108.6 
0.203 10.247 166.8 11.7 
1.164 4.31 1.240 113.2 
0-978 3.60 1.696 105.8 
0.236 9.679 169.8 10.5 
194.6 10.6 0-540 
220.0 9.6 0.703 
26.3 99.0 1.876 
202.4 9.8 0.501 
224.9 9.2 0.641 











































0.826 139.5 457.8 0.488 
0.690 121.4 416.4 0.402 










0.819 140.9 456.1 0.504 
0.686 121.7 409.3 0.417 
1.423 293.3 -2.8 15.582 
1.134 3.56 1.236 111.8 210.1 8.7 0.469 
0-955 3-05 1.693 103.3 229.9 8 - 6  0.588 










0.813 142.7 454.8 0.517 
0.682 120.9 402.4 0.430 
1.423 299.4 -10.1 14.781 
1.108 2.79 1.233 110.5 
0.934 2.54 1.691 101.1 
0.305 8.479 166.7 7.6 
217.7 7.3 0.441 
2 3 4 . 8  7.8 0.542 













0.806 144.8 453.8 0.527 
0.678 121.2 395.7 0.440 
1.423 305.5 -17.7 14.162 
1.085 2.02 1.230 109.5 225.2 5.6 0.418 
0.916 2.05 1.688 99.1 239.9 6.8 0.502 



















0.800 147.3 453.2 0.536 
0.674 121.7 389.3 0.448 
1.065 1.26 1.227 108.6 
0.901 1.57 1.686 97.2 
232.4 3.7 0.398 
245.0 5.6 0.469 
49.8 100.9 2.256 
239.5 1-6 0.382 
250-0  4.2 0.440 
54.7 100.9 2.154 
246.3 -0.6 0.369 
255.1 2.4 0.416 
59.7 100.6 2.017 













3.65 0.877 77.7 0.317 
4.02 1.124 71.7 0.323 
0.0 60.5 0.0. 1.315 
0.795 150.2 452.8 0.542 1.047 0.52 1.224 
0.670 122.4 383.2 0.453 0.887 1.10 1.683 
1.423 317.7 -32.0 13.360 0.405 6.317 147.2 
0.7R9 153.4 452.6 0.547 1.031 -0.19 1.221 
0.656 123.3 377.3 0.457 0.874 0.60 1.680 















+ /+  
2.95 0.870 R0.9 0.297 
4.79 1 . 1 1 R  73.1 0.305 
0.0 73.8 0.0 1.365 
0.784 157.0 452.6 0.551 1.017 -0.84 1.218 
0.662 124.3 371.8 0.460 0.864 0.10 1.678 
1.423 329.6 -43.1 13.058 0.460 5.049 136.4 
0.780 161.7 452.6 0.554 
0.658 125.3 366.8 0.462 
1.423 335.0 -47.3 13.054 
0.776 166.0 452.7 0.557 
0.654 126.3 362.3 0.462 
1.423 339.9 -50.6 13.128 
0.773 171.5 452.8 0.558 
1.005 -1.43 1-216  106.3 
0.854 -0.41 1.675 91.6 
0.482 4.545 132.4 4.9 
0.995 -1.95 1.214 106.0 
0.1146 -0.94 1.672 90.5 
0.500 4.131 129.1 6.8 
0.988 -2.38 1.213 105.7 
0.840 -1.43 1.670 89.7 
0.512 3.803 126.6 8.3 
0.985 -2 -74  1.213 105.6 
0.836 -1.81 1.669 89.1 
0.518 3.564 125.0 9.6 
0.990A -3.06 1 -216  105.5 
0.836 -1.83 1.669 89.1 
0.518 3.438 124.4 10.7 
1.016A -3.56 1.226 105.5 
0.846 -0.93 1.672 90.5 
0.499 3.446 125.6 12.3 
258.6 4.8 0.350 
264.7 -1.8 0.382 
69.3 100.0 1.710 
264.0 -6.6 0.344 
268.9 -4.2 0.372 
73.5 99.7 1.564 
268.5 -8.2 0.340 
272.5 -6.6 0.364 
77.2 99.5 1.434 
271.7 -9.5 0.338 
275.0 -8.4 0.361 
79.7 99.3 1.329 
272.3 -10.7 0.338 
275.1 -8.5 0.360 
79.8 98.7 1.264 
266.0 -12.3 0.344 
268.9 -4.2 0.372 



















































45000.0 4516R.2 0.160 35.0 24.3 1.51 0.858 
45168.2 45306.0 0.338 252.6 17.0 5.32 1.107 
4.22 8 . 8 0  +I+ 32.6 0.0 93.2 
0.773 178.3 452.5 0.560 
0.649 127.9 356.1 0.4620 
1.423 346.9 -54.8 13.433 
0.776 187.2 451.5 0.563 
0.649 127.9 356.0 0.4620 
1.423 347.9 -55.4 13.582 
45010.0 45168.3 0.166 26.2 20.9 1 . R 1  0.860 
45168.3 45306.0 0.33R 252.7 17.1 5-33 1.107 
4.29 8.79 +I+ 33.8 0.0 93.3 
45020.0 45163.3 0.203 12.4 16.4 2.38 0.R73 
45163.3 45306.0 0.344 246.0 15.0 4.78 1.111 




0.793 201.8 448.0 0.570 
0.654 126.3 362.3 0.462 
1.473 344.1 -54.4 13.830 
ARRIVAL DATE = 2445308.0 
44850.0 45111.6 0.598 313.7 -R.9 6.66 0.900 
45111.6 453C8.0 0.760 162.6 8.3 6.95 1.151 
13.13 29.13 +I+ 8.6 0.0 3.2 
54.9 0.594 0.853 139.7 474.0 0.346 1.360 7.81 1.255 125.6 
52.3 0.612 0.703 130.3 453.9 0.273 1.134 6.94 1.714 122.5 
0.0 1.070 1.411 259.3 14.6 24.403 0.103 13.361 162.5 16.0 
171.1 10.5 0.160 
207.0 9.5 1.063 
11.1 103.4 1.267 
179.5 10.8 0.685 
212.0 9.3 0.952 
14.3 101.6 1.424 
58.9 0.542 0.846 138.6 469.4 0.387 1.304 6.96 1.251 121.9 
55.2 0.558 0.699 127.3 444.8 0.309 1.090 5-85 1.712 117.9 
0.0 1.098 1.411 267.4 14.1 22.128 0.126 12.274 162.8 14.6 
44860.0 45115.4 0.538 323.1 -5.2 6.26 0.R97 
45115.4 45308.0 0.6P5 170.3 8.5 6.10 1.14fl 
11.65 26-05 +I+ 9.3 0.0 9.3 
44870.0 45119.4 0.488 331.8 -1.3 5.77 O.R95 
45119.4 45308.0 0.622 177.7 8.7 5.49 1.141t 
10.44 23.77 +I+ 10.1 0.0 15.5 
62.7 0.497 0.939 138.2 465.5 0.421 1.256 6.13 1.247 118.9 187.7 10.8 0.622 
59.1 3.511 0.696 175.1 436.4 0.340 1.052 4.97 1.709 113.9 216.8 9.1 0.857 
0.0 1.126 1.411 274.8 11.9 20.233 0.153 11.406 164.5 13.3 18.1 100.5 1.592 
203 
1982 
€ART H-V €NUS -MERCURY 
DEPART PASS SPFFO R A OECL I 1 V 1 P S I  1 ECCFN S M A  THETl THET2 
P A S S  ARRIVE SPEED R A OECL I 1 V 1 PSI 1 ECCEN S M A  THETl THET2 
DV1 O V Z  OELVC LEG KPPPA OELK R A S  OECLS C O I S T 1  COIST2 R A P  OECLP 
PERIH APHEL I 2 V 2 PSI 2 
PERIH APHEL I 2 V 2 PSI 2 
VP - A  E INCL L A M 1  
R A OECL SPEED 
R A OECL SPEED 






+ I +  
0.407 348.1 
0.527 192.0 




















































0.832 138.5 462.4 
0,692 123.6 428.5 
1.411 281.7 8.0 
0.449 1.214 5.32 1.243 116.5 
0.366 1.018 4.22 1.707 110.5 
18.651 0.182 10.684 167.3 12.1 
195.7 10.4 0.570 
22.1 100.1 1.765 
















0.825 139.3 459.9 
0.688 122.5 420.9 
1.411 288.3 2.8 
0.472 1.178 4.51 1.240 114.5 
0.387 0.989 3.57 1.705 107.5 
17.331 0.214 10.037 170.1 10.8 
0.491 1.146 3.70 1.236 112.8 
0.404 0.964 2.99 1.702 104.9 
16 -241  0.247 9.388 170.2 9.4 
0.505 1.118 2.89 1.233 111.4 
0.419 0.942 2-44 1.700 102.5 
15.355 0.281 8.694 166.1 7.8 
203.6 9.7 0.526 
226-1 8.2 0.707 
26.2 100.2 1.931 
0.374 355.7 
0.490 199.0 
+ I +  
0.345 3.2 
0.459 205.9 
+ I +  
5.01 O . R S R  
4.43 1.135 
0.0 35.2 
0.818 140.6 458.0 
0.684 122.3 413.7 
1.411 294.6 -3.7 
211.4 8.6 0.490 
230.6 7.6 0.647 
30.4 100.5 2.069 
219-0 7 - 2  0.459 
235-2 6.8 0.595 








































0.812 142.2 456.4 
0.680 121.8 406.7 
1.411 300.8 -10.9 
0.318 10.5 
0.433 212.6 










0.806 144.2 455.3 
0.677 121.9 400.0 
1.411 306.9 - 1 8 . 4  
0.517 1.094 2 -09  1 -229  110.2 
0.430 0.923 1.93 1.698 100.4 
14.652 0.315 7.942 159.8 6.0 
226.5 5.6 0.433 
239-7 5.9 0.550 







0.800 146.6 454.5 
0.673 122.3 393.5 
1.411 313.1 -25.7 
0.527 1.072 1.29 1.226 109.2 
0.439 0.906 1.43 1.695 98.5 
14-116 0.349 7.164 153.1 4.1 
0.535 1.053 0.53 1.223 108.4 
0.446 0.891 0.94 1-692 96.7 
13.727 0.382 6.410 146.8 2.3 
0.541 1.035 -0.19 1.221 107.7 
0.451 0.878 0.45 1.690 95.2 
13.465 0.413 5.718 141.2 1.6 
233.8 3.6 0.412 
244.3 4.7 0.511 
43.4 101.4 2.153 
240-9 1.6 0.394 
248.9 3.3 0.177 
47.9 101.2 2.066 
247.6 -0.6 0.379 
253.4 1.7 0.449 




3.67 0.877 77.0 0.326 
4.14 1-123 71.2 0.333 
0.0 62.5 0.0 1.323 
0.794 149.3 453.9 
0.668 122.9 387.4 
1.411 319.2 -32.4 












0.788 152.5 453.6 
0.664 123.7 381.5 
1.411 325.2 -38.3 
0.379 231.7 
+ I C  
0.223 36.0 
0.367 237.5 




0.783 156.1 453.4 
O.b6O 124.6 376.1 
1.411 331.1 -43.2 
0.546 1.020 -0.85 1.218 107.1 
0.454 0.866 -0.04 1.687 93.8 
13.315 0.440 5.117 136.4 3.1 
254.0 -2.7 0.367 
257.9 -0.2 0.426 
56.8 100.5 1.613 
0.203 40.1 
0.357 242.8 
+ I +  
0.185 42.3 
0.750 247.5 




0.779 160.2 453.4 
0.657 125.6 371.0 
1.411 336.6 -47.2 
0.775 164.9 453.4 
0.653 126.5 366.5 
1.411 341.6 -50.4 
0.772 170.5 453.4 
0.650 127.4 362.8 
1.411 345.8 -52.8 
0.550 1.007 -1.45 1.216 106.6 
0.457 0.857 -0.54 1.684 92.6 
13.261 0.464 4.611 132.5 5.0 
0.553 0.997 -1.96 1.214 106.2 
0.458 0.840 -1.04 1.682 91.5 
13.285 0.484 4.197 129.3 6.8 
0.555 0.989 -2-40 1.213 105.9 
0.459 0.842 -1.51 1.680 90.6 
13.371 0.499 3 -871  127.0 8.3 
260.0 -4.7 0.357 
262.1 -2.3 0.406 
61.0 100.1 1.676 
265.3 -6.6 0.350 
266.0 -4.5 0.392 
65.0 99.8 1.547 
269-9 -8.1 0.345 
269.4 -6.7 0.381 
68.4 99.6 1.431 
273-2 -9.4 0.342 
271.8 -8.4 0.375 
70.9 99.3 1.336 
274.3 -10.5 0.341 
272.3 -8.8 0.374 
71.5 98.8 1.269 
270.3 -11.8 0.346 
268.5 -6.1 0.384 
67.5 97.3 1.222 
249.1 -18.2 0.388 
250-6 2.8 0.466 

























0.771 177.1 453.2 
0.648 128.1 360.2 
1.411 348.8 -54.4 
0.557 0.986 -2.75 1.213 105.7 
0.459 0.837 -1.88 1.678 90.0 
13.497 0.508 3.631 125.4 9.6 
0.164 29.6 
0.341 254.9 
+ I +  
0-193 17.3 
0.346 250.5 













0.774 185.6 452.3 
0.647 128.3 359.6 
1.411 350.2 -55.1 
0.7R7 198.3 449.7 
0.651 127.2 363.8 
1.411 347.9 -54.5 
0.852 224.4 440.2 
0.667 123.2 385.2 
1.411 337.3 -54.7 
0.560 0.989A -3.05 1.215 105.6 
0.4593 0.836 -1.96 1.678 89.9 
13.637 0.509 3.491 124.7 10.6 
0.565 1.008A -3 .44 1.222 105.7 
0.459 0.843 -1.38 1.680 90.9 
13.864 0.495 3-469 125.4 11.8 
0.579 1.124P -5.77 1.258 106.6 
0.448 0.886 0.76 1.691 96.2 
15.287 0.393 3.670 124.8 18.7 
45030.0 45150.5 0.310 359.6 15.7 5-05 0.919 106.2 0.320 
45150.5 45308.0 0.388 227.8 11.5 4.16 1.122 71.5 0.328 
6.58 11.83 955.6 + I +  36.4 4.7 64.9 0.0 1.332 
ARRIVAL DATE = 2445310.0 
0.644 312.9 
0.819 163.6 

















































52.0 0.632 0.853 141.2 478.0 
49.3 0.653 0.702 133.2 460.0 
0.0 1.381 1.396 260.1 14.8 
0.314 1.392 8.61 1.255 128.5 
0.243 1.160 7.41 1.726 126.0 
26.183 0.088 14.117 162.4 17.4 
171.6 10.3 0.019 
209.0 8.8 1.181 




'6.93 0.897 56.4 0.575 
53.6 0.594 
0.0 1.109 
0.845 139.6 472.8 
0.698 129.7 450.5 
1.396 268.4 14.3 
0.838 138.8 468.6 
0.694 127.1 441.7 
1.396 276.0 12.0 
0.831 138.8 465.1 
0.690 125.2 433.4 
1.396 283.0 8.0 
0.824 139.3 462.3 
0.686 123.9 425.6 
1.396 289.7 2.6 
0.818 140.3 460.0 
0.683 123.1 418.2 
1.396 296.1 -3.9 
0.359 1.332 7.55 1.251 124.3 
0.284 1.112 6-12 1 -724  120.8 




































0.397 1.279 6.58 1.247 120.9 
21.489 0.135 11.961 164.5 14.1 
0.318 1.071 5.10 1.722 116.5 
188.7 10.6 0.663 
218.8 8.3 0.950 




0.428 1.234 5.66 1.243 118.2 
0.346 1.034 4.26 1.719 112.7 
19.713 0.162 11.161 167.5 12.7 
196.8 10.3 0.605 
223.3 7 - 9  0.859 







0.454 1.195 4-76 1 - 2 3 9  115.9 
0.370 1.003 3.54 1.717 109.4 
18.237 0.191 10.439 170.3 11.3 
0.475 1.160 3.88 1.236 114.0 
0.389 0.976 2.91 1.715 106.6 
17.017 0.223 9.710 170.2 9.8 
0.492 1.131 3.01 1.232 112.4 
0.406 0.952 2.33 1.712 104.0 
16.025 0.256 8-954 165.9 8.1 
0.506 1.104 2.16 1.229 111.1 
0.419 0.931 1.79 1.710 101.8 
15.234 0.290 8.148 159.6 6.3 
204-8 9-6 0.556 
227.6 1.4 0.761 
22 -0  101.2 1.807 
212.7 8.5 0.515 
231-9 6.7 0.713 
25.9 101.4 1.943 
220.1 7.2 0 . w  
29.8 101.7 2.037 







0.811 141.8 458.3 
0.679 122.7 411.1 







227.9 5.5 0.452 
240.3 5.0 0.603 
33.8 101.9 2.071 
0.805 143.6 457.0 
0.675 122.7 404.3 




O E P I R T  P A S S  
P A S S  4 R R I V E  







S P E E D  R A O E C L  I 1 V 1 PSI 1 ECCEN SHA T H E T l  THE12 P E R I H  
S P E E D  R A O E C L  I 1 V 1 P S I  1 E C C E N  SHA T H E T l  T H E 1 2  P E R I H  
O E L V C  L E G  KAPPA O E L K  RAS OECLS C O I S T l  C O I S T Z  R A P  OECLP VP 
A P H E L  I 2 V 2 P S I  2 
A P H E L  I 2 V 2 PSI 2 
- A  E I N C L  LAMI  
1.081 1.34 1.226 110.0 
0.912 1.27 1.707 99.7 
0.323 7.327 153.0 4.5 
R A DECL 
R A O E C L  





































4.10 0.879 74.4 0.353 
4.25 1 . 1 2 4  69.4 0.360 
0.0 58.0 0.0 1.305 
3.69 0.876 76.1 0.337 
4.24 1.121 70.5 0.345 
0.0 64.7 0.0 1.331 
3.28 0.872 77.9 0.323 
4.28 1.118 71.4 0.332 
0.0 71.4 0.0 1.356 
0.799 145.8 456.0 0.517 
0.671 123.0 397.7 0.429 
1.396 314.8 -25.9 14.621 
0.793 148.5  455.3 0.526 
0.667 123.5 391.5 0.437 
1.396 320.9 -32.5 14.165 
0.787 151.5 454.8 0.533 
0.663 124.2 385.6 0.443 
1.396 327.0 -38.2 13.845 
1 -060  0.55 1.223 109-1  
0.896 0.77 1.704 97.9 
0.356 6.540 146.7 2.8 
0 A 0 8  
0.521 
1.974 
1.041 -0.19 1.220 108.3 
0.882 0.28 1.702 96.3 












2.R8 0.869 79.7 0.311 0.782 155.0 454.5 0.539 1.025 -0.87 1.218 107.6 255.6 -2.7 
4.38 1.115 72.1 0.321 0.659 125.0 380.2 0.447 0.870 -0.21 1.699 94.9 256.7 -0.8 
0.0 77.7 0.0 1.379 1.396 332.9 -43.0 13.635 0.417 5.212 136.6 3.4 49.9 100.7 
0.377 
0.460 



















0.778 159.1 454.3 0.544 
0.655 126.3 375.1 0.450 
1.396 338.6 -46.9 13.526 
1.011 -1.47 1-215 107.0 
0.860 -0.70 1 -696  93.6 
0.442 4.698 132.8 5.1 
1.000 -1.99 1 -213  106.6 
0.851 -1.18 1.694 92.5 
0.464 4.280 129.7 6.9 
0.991 -2.42 1.212 106.2 
0-843 -1.64 1.692 91.6 
0.481 3.950 127.4 8.4 
0.986 -2.76 1.212 106.0 
0 -838  -2.01 1.690 90.9 














































2.49 0.865 81.5 0.300 
4.53 1.112 72.8 0.312 






















2.14 0.861 83.5 0.292 
4.73 1.109 73.3 3.336 
0.0 89.2 0.0 1.419 
1.R3 0.R57 85.7 0.286 
4.94 1.106 73.R 0.301 
0.0 93.9 0.0 1.435 
1.60 0.855 88.2 0.282 
5.14 1.104 74.1 0.298 
0.0 97.4 0.0 1.447 
0.774 163.7 454.3 0.548 
0.651 126.9 370.6 0.452 
1.396 343.7 -50.0 13.498 
0.771 169.1 454.2 0.550 
0.648 127.8 366.7 0.453 
1.396 348.0 -52.4 13.535 
0.770 175.5 454.0 0.553 
0.646 128.5 363.9 0.454 













1.51 0.855 91.4 0.280 
5.23 1.104 74.2 0.296 




183.5 453.3 0.555 
128.8 362.8 0.454 




-3.05 1.213 105.9 
-2.16 1.690 90.6 
3.551 125.1 10.5 
1.72 0.861 95.7 0.283 
5.04 1.105 73.9 0.299 
0.0 95.7 0.0 1.441 
0.781 194.8 451.3 0.560 
0.647 128.2 365.3 0.454 
1.396 352.0 -54.4 13.930 
1.002A -3.35 1.219 105.9 
0.841 -1.82 1.691 91.2 
0.487 3.504 125.5 11.4 
1.0636. -4.29 1.240 106.5 
0.864 -0.49 1.698 94.1 







3.00 0.890 102.7 0.304 
4.46 1.113 72.5 0.316 
0.0 81.2 0.0 1.392 
0.816 213.7 445.7 0.568 
0.657 125.6 377.2 0.449 




ARR I V  A i  
7.76 0.897 53.6 0.613 
7.34 1.145 50.7 0.635 
0.0 14.4 0.0 1.121 
7.08 0.894 57.7 0.560 
6.42 1.142 54.8 0.578 
0.0 20.6 0.0 1.149 
D A T E  = 2445?12.0 
0.845 140.9 476.7 0.327 
0.696 132.5 456.5 0.254 
1.379 269.4 15.3 25.367 
0.838 139.7 472.0 0.769 
0.692 129.4 447.3 0.292 





































C.506  339.9 








-5.5 1.364 8.30 1.251 127.1 
1.138 6.44 1.739 124.2 





















1.307 7.14 1.247 123.3 
1.093 5.25 1.737 119.3 




6.51 0.892 61.2 0.514 
5.76 1.138 58.2 0.530 
0.0 27.0 0.0 1.177 
0.831 139-2 468.1 0.404 
0.688 127.1 438.6 0.324 
1.379 284.4 8.7 20.960 
1.257 6.07 1.243 120.1 
1-053 4.30 1.735 115.2 







6.00 O.RR9 64.2 0.474 
5.26 1.135 61.0 0.488 
0.0 33.5 0.0 1.205 
5.53 0.887 66.9 0.441 
4.90 1.132 63.3 0.453 
0.0 40.1 0.0 1.233 
5.08 0.884 69.2 0.413 
4.64 1.129 55.3 0.423 
0.0 46.8 0.0 1.260 
4.63 0.881 71.3 0.388 
4.46 1.126 67.0 0.398 
0.0 53.6 0.0 1.288 
0.824 139.4 464.9 0.433 
0.684 125.5 430.6 0.350 
1.379 291.3 3.2 19.299 
0.817 140.1 462.4 0.457 
0.680 124.4 422.3 0.372 
1.379 297.8 -3.5 17.928 
0.810 141.4 460.4 0.476 
0.676 123.9 415.6 0.390 
1.379 304.1 -10.9 16.810 
0.804 143.0 458.8 0.492 
0.672 123.7 408.7 0.405 
1.379 310.4 -18.5 15.915 
0.798 145.1 457.7 0.505 
0.668 123.8 402.0 0.417 
1.379 316.7 -25.7 15.214 
1-215 5.07 1.239 117.6 
1.019 3.51 1-732 111.6 
0.170 10.892 170.3 12.0 
1.177 4-10 1.236 115.4 
0.989 2.82 1 -730  108.5 




























1.145 3.16 1.232 113.7 
0.963 2.20 1.727 105.7 







1.116 2.26 1.229 112.2 
0.940 1.64 1.725 103.3 



















1.39 1.226 111.0 
1.10 1.722 101.1 
7.539 153.2 5.0 
236-9 3.6 














0.792 147.6 456.8 0.515 
0.664 124.2 395.7 0.426 




0.56 1.223 109.9 
0.59 1.719 99.2 






















0.786 150.5 456.2 0.524 
0.660 124.9 389.8 0.433 




-0.20 1.220 109.0 
0.09 1.717 97.5 
5.973 141.6 2.9 
250.9 -0.6 




















0.781 153.8 455.8 0.531 
0.656 125.6 384.2 0.438 




-0.89 1.217 108.2 257.4 -2.7 
-0.39 1.714 96.0 256.6 -1.3 










-1.51 1.215 107.6 
-0.88 1.712 94.6 
4.810 133.2 5.4 
-2.03 1.213 107.1 
-1.35 1.709 93.4 













0.776 157.7 455.5 0.536 
0.653 126.5 379.0 0.442 
1.379 340.9 -46.5 13.854 
0.772 162.2 455.4 0.541 
0.649 127.4 374.4 0.445 





















26.9 2.04 0.860 
13.6 4.6R 1.107 
26.4 0.0 91.7 
82.7 0.300 
72.8 0.315 
0.0 1.428 + / +  
1982 
EARTH-VENUS-HER WRY 
DEPART PASS SPEED R A OECL I 1 V 1 PSI 1 ECCEN SMA THETl THET2 PERIH APHEL I 2 V 2 PSI  2 R A OECL SPFEO 
PASS ARRIVE SPEED R A OECL I 1 V 1 PSI 1 ECCEN S M A  THETl THET2 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
D V 1  OV2 OELVC LEG KAPPA O € L K  R A S  OECLS C O I S T l  C O I S T Z  RAP OECLP VP -A E INCL L W l  LAW ETA PERlC 
44990.0 45170.3 0.180 48.4 
45170.3 45312.0 0.359 255.8 
4-48 10.89 +I+ 
45000.0 45172.7 0.168 45.8 
45172.7 45312.0 0.353 259.0 
4.32 10.54 +I+ 
45010.0 45173.9 0.164 39.4 
45173.9 45312.0 0.351 260.7 
4.27 10.38 +I+ 
45020.0 45173.0 0.178 29.3 
45173.0 45312.0 0.353 259.6 
4.45 10.49 +I+ 
45030.0 45167.4 0.229 16.9 
45167.4 45312.0 0.366 251.8 















1.71 0.856 84.9 0.292 
4.87 1.104 73.3 0.309 
0.0 96.5 0.0 1.444 
0.769 167-5 455.2 0.544 
0.646 128.3 370.5 0.446 
1-379 350.7 -51.8 13.752 
0.994 -2.45 1.211 106.6 
0.845 -1.80 1-707  92.5 








































1 -46  0.853 87.4 0.287 
5.06 1.102 73.7 0.305 
0.0 100.3 0.0 1.456 
0.767 173.6 455.0 0.547 
0.644 129.3 367.5 0.447 
1.379 354.2 -53.4 13.791 
0.988 -2.79 1.211 106.3 
0.840 -2.17 1.705 91.7 
0.474 3.790 126.4 9.6 
1.33 0.852 90.5 0.284 
5.17 1.101 73.9 0.303 
0.0 102.3 0.0 1.462 
0.768 181.2 454.5 0.550 
0.642 129.4 365.9 0.448 
1.379 356.4 -54.2 13.874 
0.987h -3.05 1.211 106.2 
0.837 -2.39 1.704 91.4 
0.481 3.623 125.6 10.5 
1.41 0.856 94.4 0.286 0.775 191.2 453.0 0.554 0.996A -3.29 1.216 106.1 
5.09 1.102 73-7 0.334 0.643 129.2 367.0 0.447 0.839 -2.24 1.705 91.6 
0.0 100.9 0.0 1.458 1.379 354.3 -54.2 14.028 0.476 3.552 125.8 11.1 
2.10 0.874 100.3 0.298 
4.68 1.107 
0.797 206.5 449.1 0.560 1.035A -3.80 1.229 106.5 
72.8 0.314 0.649 127.5 374.3 0.445 0.853 -1.37 1.709 93.4 263.4 -5.2 0.451 
0.0 1.428 1.379 351.0 -52.9 14.567 0.441 3.554 127.1 12.3 50.9 96.5 1.128 
ARRIVAL DATE = 2445314.0 




0.838 140.8 475.8 0.337 1.338 7.84 1.247 126.0 190.3 10.3 0.768 
0.691 132.1 453.3 0.263 1.118 5.44 1.756 122.7 223.3 6.9 1.172 
1.360 278.5 14.6 24.687 0.100 13-178 162.6 16.5 8.2 104.3 1.222 
44870.0 45124.3 0.605 330.6 
45124.3 45314.0 0.768 181.8 
13.31 32.56 + I+ 
-1.9 7.86 0.894 
8.1 6.93 1 . 1 4 0  
8.7 0.0 23.3 
44880.0 45128.3 0.545 339-6 
55128.3 45314.0 0.694 189.6 
11.81 29.12 +I+ 
44890.0 45132.4 0.493 348.3 
45132.4 45314.0 0.632 197.1 
10.57 26.18 + I+ 
44900.0 45136.6 0.449 356.6 
45136.6 45314.0 0.580 204.4 
9.53 23.64 + / +  
2.2 7.10 0.891 
8.3 6.12 1.137 
9.4 0.0 29.6 
6.2 6.45 0.889 
8.5 5.53 1.133 
10.1 0.0 36.1 
10.0 5-87 0.886 
8.R 5.10 1.130 




0.830 139.9 471.5 0.376 1.285 6.59 1.243 122.5 198.9 10.0 0.694 
0.686 129.4 444.3 0.298 1.075 4.35 1.753 118.1 227.8 6.4 1.056 
1.360 285.9 10.3 22.422 0.123 12.248 166.2 14.6 11.0 103.5 1.384 
0.823 139.7 467.9 0.409 1.238 5.44 1.239 119.5 207.3 9.3 0.632 
0.682 127.4 435.8 0.327 1.037 3.47 1.751 114.1 231.9 5.8 0.956 







0.816 140.1 465.1 0.436 1.197 4.37 1.236 117.1 215.4 8.3 0.580 
0.678 126.0 427.9 0.352 1.004 2-72 1.748 110.7 235.9 5.1 0.870 
1.360 299.5 -2.4 18.993 0.176 10.553 171.1 11.1 17.8 103.2 1.683 
44910.0 45140.8 0.409 4.7 
45140.8 45314.0 0.536 211.5 
8.64 21.45 +I+ 
13.7 5.32 0.883 
9.0 4.79 1.127 




0.810 141.1 462.8 0.458 1.162 3.34 1.232 115.1 223.3 7.0 0.536 
0.674 125.2 420.4 0.372 0.976 2.06 1.745 107.7 239.7 4.3 0.796 
1.360 306.0 -10.0 17.727 0.206 9.664 167.1 9.3 21.3 103.3 1.783 
44920.0 45145.1 0.374 12.7 
45145.1 45314.0 0.500 218.4 
7.87 19.54 +I+ 
44930.0 45149.3 0.342 2C.4 
45149.3 45314.0 0.470 225.1 
7.21 17.88 +I+ 
44940.0 45153.6 0.312 78.0 
45153.6 45314.0 0.444 231.6 
6.62 16.44 *I+ 
17.0 4.78 0.881 
9.4 4.57 1.123 
13.1 0.0 56.2 
19.9 4.27 0.878 
9.8 4.42 1.120 



















0.803 142.5 461.0 0.476 1.131 2.37 1.229 113.5 231.0 5.4 0.500 
0.670 124.8 413.2 0.-389 0.951 1 -47  1.743 105.0 243.4 3 . 4  0.731 
1.360 312.4 -17.7 16.709 0.237 8.734 160.7 7.5 24.8 103.2 1.832 
0.797 144.3 459.6 0.491 1.103 1.45 1.226 112.0 238.6 3.5 0.469 
0.666 124.8 406.4 0.403 0.929 0.92 1.740 102.7 247.0 2.3 0.674 
1.360 318.8 -25.1 15.905 0.269 7.809 154.0 5.7 28.3 102.9 1.830 
22.4 3.76 0.874 
10.2 4.35 1.117 
16.6 0.0 69.8 
0.791 146.6 458.5 0.503 1.079 0.59 1.222 110.8 245.8 1.5 0.444 
0.662 125.1 400.0 0.413 0.910 0.39 1.738 100.6 250.5 1.1 0.625 
1.360 325.1 -31.6 15.283 0.301 6.938 147.7 4.2 31.7 102-5 1.786 
44950.0 45157.7 0.283 35.1 
45157.7 45314.0 0.422 237.9 
6.09 15.20 +I+ 
24.3 3.26 0.871 
10.8 4.33 1.114 
18.7 0.0 76.4 
0.785 149.4 457.7 0.513 1.058 -0.21 1.220 109.6 252.8  -0.6 0.422 
0.658 125.6 393.9 0.422 0.894 -0.10 1.735 98.8 254.0 -0.3 0.583 
1-360 331.4 -37.3 14.816 0.332 6.161 142.2 
0.780 152.6 457.2 0.521 1.039 -0.92 1.217 
0.654 126.3 388.2 0.428 0.880 -0.59 1.732 
1-360 337.6 -42.0 14.476 0.362 5.499 137.6 
0.775 156.3 456.8 0.528 1.022 -1.55 1.214 
0.650 127.2 383.0 0.433 0.867 -1.07 1.730 
1.360 343.5 -45.8 14.243 0.390 4.951 133.9 
3.7 35.2 101.9 1-71lt 
09.0 259.4 -2-6 0.404 
97.1 257.3 -1.9 0.546 
4.3 38-5 101.2 1.629 
08.2 265.6 4 . 6  0.390 
95.7 260.5 -3.6 0.515 
5.7 41.8 100.7 1.541 
07.6 271.1 -6-4 0.377 
94.5 263.5 -5-4 0.489 
7.2 44.9 100.2 1.457 
44960.0 45161.7 0.257 41.6 75.7 2.7R 0.867 
45161.7 45314.0 0.404 243.7 
5.63 14.13 + I *  
11.4 4 . 3 3  1.111 
71.0 0.0 82.8 
44970.0 45165.5 0.232 47.0 
45165.5 45314.0 0.390 249.2 
5.22 13.12 t l t  
44980.0 45169.0 0.208 50.8 
45169.0 45314.0 0.378 254.1 
4.87 12.48 +I+ 
44990.0 45172.1 0.188 52.3 
45172.1 45314.0 0.368 258.5 
4.59 11.87 + I +  
45000.0 45174.7 0.173 50.7 
45174.7 45314.0 0.362 261.9 
4.38 11.43 t/+ 
26.5 2.34 0.862 
12.1 4.47 1.107 
23.3 0.0 49.9 
26.7 1.93 O . f l 5 8  
12.9 4.60 1.104 
25.6 0.0 0 4 . 5  
26.3 1 - 5 9  0.854 
13.7 4.77 1.102 
27.8 0.0 99.5 
25.1 1.30 0.850 
14.5 4.94 1.099 
29.8 0.0 103.6 
23.1 1.12 0.849 
15.1 5.07 1.098 




0.771 160-6 456.5 0.533 1.008 -2.07 1.212 
0.646 128.3  378.3 0.436 0.857 -1.53 1.727 




0.767 165.6 456.4 0.537 
0.643 125.9 374.2 0.438 
1.360 357.7 -51.1 14.022 
0.947 -2.50 1.210 107.1 
0.848 -1.98 1.725 93.4 

























0.765 171.5 456.2 0.541 
0.640 129.7 370.9 0.440 
1.360 357.5 -52.7 14.008 
0.990 -2.83 1.209 106.8 
0.841 -2.36 1-723 92.6 

























0.765 178.6 455.7 0.544 
0.639 130.2 368.9 0.440 
1.360 0.1 -53.6 14.047 
0.770 187.7 454.6 0.547 
0.639 130.2 368.9 0.440 
1.360 0.8 -53.6 14.155 
0.784 200.4 451.9  0.551 
0.642 129.1 373.2 0.439 
1-360 357.8 -52.6 14.455 
0.987 -3.07 1.210 106.5 
0.837 -2.62 1.722 92.1 
0.463 3.711 126.3 10.5 
0.9926. -3.27 1.213 106.5 
0.837 -2.62 1 -722  92.1 
0.462 3.619 126.3 11.0 
1.0174. -3.56 1.222 106.7 
0.846 -2.09 1.724 93.2 










20.1 1.12 0.851 93.1 0.289 
15.1 5.07 1.09P 73.5 0.311 
32.1 0.0 106.1 0.0 1.474 
16.8 1.49 0.862 
14.0 4.82 1.101 




45040.0 45161.0 0.313 11.7 15.6 3.45 0.908 106.7 0.335 
45161.0 45314.0 0.408 242.6 11.3 4.36 1.111 70.5 0.348 
6.64 14.32 867.3 +/+ 33.5 4.1 81.6 0.0 1.393 
0 . 8 4 1  222.2 444.6 0.559 
0.655 126.2 389.1 0.427 
1.360 348.7 -51.6 15.732 
1.1236 -5.02 1.254 107.9 
0.882 -0.50 1.733 97.4 







DEPART PASS SPEED R A OECL I 1 V 1 PSI 1 ECCEN S M A  THETl THE12 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
PASS A R R I V E  SPEED R A DECL I 1 V 1 PSI 1 ECCEN S M A  THETl THE12 PERlH APHEL 1 2 V 2 PSI 2 R A OECL SPEED 
O V I  OV2 DELVC LEG KAPPA OELK R A S  OECLS C O I S T 1  COIST2 RAP OECLP VP - A  E INCL LAHl LAM2 ETA PERIC 
ARRIVAL DATE = 2445316.0 
1.8 7.83 0.891 56.0 0.585 
7.8 6.50 1.135 52.7 0-537 
8.9 0.0 32.4 0.0 1.200 
0.830 141.0 475.3 0.344 
0.684 132.0 450.4 0.269 
1.337 287.4 12.7 24.138 
1.316 7.24 1.243 125.2 
1.100 4.42 1.775 121.4 












































































0.438 5 - 1  
0.572 213.4 
+I+ 
5.9 6.99 0.888 59.7 0.537 
8 . 1  5.80 1.131 56.4 0.557 
9.6 0.0 38.9 0.0 1 - 2 2 8  
0.823 140.3 471.3 0.381 
0.680 129.6 441.5 0.302 
1.337 294.5 6.7 22.001. 
1.265 5.91 1.239 121.9 
1.058 3.43 1.772 117.0 




9.8 6.26 0.886 62.9 0.496 
8.3 5.28 1.128 59.4 0.513 
0.4 0.0 45.5 0.0 1.255 
3.4 5.59 0.883 65.7 0.461 
8.5 4.91 1.124 62.0 0.476 
1.3 0.0 52.2 0.0 1.282 
0.816 140.3 468.0 0.411 
0.676 127.9 433.2 0.329 
1.337 301.4 -0.6 20.238 
1.220 4.69 1.235 119.1 
1.022 2-61  1.770 113.2 




0.809 140.9 465.4 0.436 
0.672 126.8 425.4 0.352 
1.337 308.0 -8.4 18.797 
1.182 3.57 1.232 116.8 
0.991 1.91 1.767 109.9 




44920.0 45146.8 0.399 13.3 
45146.8 45316.0 0.530 720.5 
8.42 21.76 + I+ 
44930.0 45151.1 0.364 21.4 
45151.1 45316.0 0.496 227.3 
7.67 19.89 +I+ 
44940.0 45155.3 0.331 29.2 
45155.3 45316.0 0.467 233.9 
7.01 1R.25 +I+ 
44950.0 45159.5 0.301 36.7 
45159.5 45316.0 0.442 740.7 
6.42 16.84 +I+ 
44960.0 45163.5 0.272 43.5 
45163.5 45316.0 0.422 246.1 






















0.802 142.1 463.3 0.457 
0.667 126.1 418.1 0.371 
1.337 314.5 -16.4 17.634 
1.148 2.51 1.229 114.9 
0.964 1.28 1.764 107.0 




0.796 143.7 461.7 0.474 
0.663 126.0 411.1 0.386 
1.337 321.0 -23.9 16.7C8 
1.118 1.53 1.225 113.3 
0.940 0 -71  1.762 104.4 
0.241 8.143 155.1 6.5 
1.092 0 -61  1.222 112.0 
0 -919  0.18 1.759 102.2 
0.272 7.217 148.7 5.2 
1.068 -0.22 1.219 110.8 
0.901 -0.32 1.756 100.2 
0.303 6.396 143.2 4.5 
1.048 -0.96 1.216 109.8 
0.886 -0.80 1.753 98.5 













0.790 145.7 460.4 0.488 
0.659 126.1 404.5 0.399 
1.337 327.5 -30.7 15.983 
0.784 148.3 459.4 0.500 
0.655 126.5 398.3 0.408 
1.337 333.9 -36.4 15.426 
0.779 151.3 458.7 0.510 
0.651 127.1 392.5 0.416 
1.337 340.3 -41.1 15.005 
247-7 1.5 



















44970.0 45167.4 0.245 49.5 
45167.4 45316.0 0.405 251.7 










0.774 154.8 458.2 0.518 
0.647 127.9 387.1 0.421 
1.337 346.3 -44.9 14.698 
1.030 -1.60 1.214 109.0 
0.872 -1.27 1.751 96.9 




44980.0 45170.9 0.221 53.9 
45170.9 45316.0 0.391 256.8 
5.05 11.71 + /+ 
44990.0 45174.1 0.198 56.3 
45174.1 45316.0 0.380 261.2 
4.72 13.00 +I+ 
45000.0 45176.5 0.180 55.8 
45176.8 45316.0 0.372 265.0 




0.769 158.9 457.9 0.524 
0.643 128.7 382.2 0.426 
1.337 352.0 -47.9 14.483 
1.014 -2.13 1.211 108.3 
0.861 -1.73 1.748 95.6 
0.387 4.661 131.9 7.5 
1.002 -2.56 1.209 107.7 
0.851 -2.16 1.746 94.4 
0.410 4.296 129.7 8.8 
0.992 -2.88 1.208 107.3 
0.844 -2.56 1.744 93.5 
0.429 4.018 128.1 9.8 
273.5 -6.3 
264.4 -5.7 



















0.765 163.7 457.7 0.529 
0.640 129.6 378.0 0.428 










0.763 169.3 457.4 0.533 
0.637 130.4 374.4 0.430 
















45010.0 45178.8 0.170 51.6 
45178.8 45316.0 0.366 267.6 










0.762 175.9 457.1 0.536 0.988 -3.10 1.208 107.0 
0.635 131.0 371.9 0.431 0.838 -2.86 1.742 92.9 







0.765 184.2 456-3 0.539 
0.634 131.1 371.1 0.432 
1.337 5.5 -52.9 14.315 
0.774 195.2 454.4 0.543 
0.636 130.7 373.3 0.431 
1.337 4.1 -52.1 14.529 
0.806 211.8 449.7 0.549 
0.644 129.7 382.6 0.425 
1.337 356.9 -50.4 15.376 
DATE = 2445318.0 
0.830 142.5 479.5 0.308 
O.6R2 135.1 457.2 0.236 
1.312 288.8 16.1 26.153 
0.990A -3.26 1.210 106.8 
0.837 -2.96 1.742 92.7 
0.446 3.706 127.0 11.0 
1.0066 -3.44 1.216 106.9 
0.841 -2.69 1.743 93.2 
0.434 3.683 127.8 11.2 
1.063A -4.00 1.236 107.7 
0.862 -1.70 1.748 95.7 
0.385 3-725 129.6 12.1 
45020.0 45179.5 0.171 43.6 
45179.5 45316.0 9.364 26C.5 
4.36 11.97 t /* 
45030.0 45177.7 0.195 32.9 
45177.7 45316.0 0.360 zb6.1 
4.67 12.28 +I+ 
45040.0 45170.7 0.263 21.3 
45170.7 45316.0 0.392 256.4 
























49.3 0 . 6 5 4  
0.0 1.212 
44880.0 45131.8 0.642 338.5 
45131.P 45318.0 O.fl15 192.2 












1.352 8-07 1.243 128.4  
1.129 4.51 1.800 125.3 







44890.0 45135.9 0.577 347.8 
45135.9 45318.0 0.735 200.2 







O.fl22 141.2 475.0 0.349 
0.678 132.2 447.8 0.272 
1.312 296-2 0.7  23.715 
1.296 6.50 1.239 124.6 
1-083 3.39 1.797 120.3 







1.247 5.10 1.235 121.5 
1.043 2 -50  1.794 116-1  




44900.0 45140.1 0.521 356.7 
45140.1 45318.0 0.668 207.9 







0.815 14n.u 471.4 0.383 
0.673 130.0 439.0 0.303 




44910.0 45144.4 0.472 5.4 
45144.4 45311.0 0.613 215.4 
10.08 26-72 t/+ 






0.808 141.0 468.4 0.412 
0.669 12q.6 430.9 0.329 
1.312 310.0 -6.1 20.049 
1.205 3 -84  1.232 118.8 
1.009 1.74 1.792 112.4 







44920.0 45145.6 0.429 13.8 
45148.6 45318.0 0.566 272.5 










0.802 141.8 466.0 0.436 
0.664 127.7 423.2 0.350 
1.312 316.6 -14.5 1R.712 
1.168 2.68 1.228 116.7 
0.979 1 - 0 9  1.78'3 109.2 









19.5 4.49 0.R76 68.7 0.428 0.795 143.1 464.1 0.455 1.135 1.62 1.225 114.8 242.0 3.4 0.527 
8.5 4.47 1.115 64.3 0.443 0.660 127.3 416.0 0.367 0.953 0 -50  1.786 106.4 251-6 1.0 0.819 










DEPART P A S S  SPEED R A DECL I 1 V 1 P S I  1 ECCEN SMA THETl THET2 PERIH APHEC I 2 V 2 P S I  2 R A OECt SPEED 
PASS A R R I V E  SPEEO R A O E C L  I 1 V 1 P S I  1 ECCEN S M A  THETl THFTZ PERIH APHEL I 2 V 2 P S I  2 R A OECL SPEED 


























































0.789 144.9 462.5 0.472 
0.656 127.2 409.2 0.382 


































0.65 1.222 113.3 
-0.03 1.783 104.0 
7.558 150-2  6.2 
-0.23 1.219 112.0 
-0.54 1 - 7 8 1  101.8 
6.683 144-5 5.5 
-1.00 1.216 110.8 
-1.03 1.778 99.9 
5-942 139.8 5.7 













































3.23 0.868 73.2 0.380 0.783 141.2 461.4 0 . 4 8 5  
4.25 1.108 61.4 0.397 0.652 127.5 402.8 0.393 




























0.777 150.0 460.5 0.496 
0.648 128.0 396.9 0.402 




0.772 153.3 459.9 0.506 
0.644 128.7 391.3 0.408 
1-312 349.4 -43.8 15.233 
-1.66 1.213 109.9 
-1.49 1.775 98.2 







0.767 157.2 459.4 0.513 
0.640 129.5 386.3 0,414 
1.312 355.2 -46.8 14.941 




















































0.163 161.7 459.1 0.520 
0.636 130.4 3R1.9 0.417 

























0.760 167.0 458.8 0.524 
0.633 131.2 378.0 0.420 
1.312 4.9 -50.6 14.592 
0.759 173.2 458.5 0.528 
0.631 131.9 315.2 0.421 
1.312 8.3 -51.6 14.514 
0.760 180.7 457.9 0.531 
0.h29 132.3 373.6 0.422 


































0.766 190.4 456.6 0.535 
0.630 132.1 374.3 0.422 
















0.786 203.9 453.5 0.539 
0.634 130.9 379.6 0.419 
1.312 5.8 -49.6 15.122 
-3.61 1.224 
-2 -59  1-769 
3.797 130.3 





























































0.822 142.6 479.3 0.313 
0.675 135.2 454.7 0.239 








































7.25 1.239 127.8 
3.37 1.825 124.2 




















































7.32 0.885 57.5 0.569 
53.9 0.593 
0.0 1.279 
0.815 141-6 475.1 0.351 
0.671 132.6 445.5 0.273 
1.284 105.0 5.7 23.420 
5.62 1-235 124.2 
2.37 1.822 119.4 












0.808 141.4  471.7 0.383 
0.666 130.7 436.9 0.302 
1.284 312.0 -3-0 21-520 
4.18 1.232 121.2 
1.56 1.820 115.3 










0.801 141.8 468.9 0.411 
0.661 129.5 428.9 0.326 
1.284 31R.8 -11.9 19.975 
2.90 1.228 118.7 235.7 5.1 
0.87 1.817 111.8 251.3 1.5 







4.64 0.875 66.7 0.455 0.794 142.R 466.7 0.433 
4.43 1.112 62.3 0.473 0.657 128.8 421.3 0.346 
0.0 71.8 0.0 1.358 1 . 2 8 4  325.7 -20.1 18.734 
1.74 1 -225  116.6 
0.27 1.814 108.7 
9.030 159.1 8.7 
0.69 1.222 114.8 
-0.28 1.811. 106.0 
7-969 152.1 7.3 
-0.24 1.218 113.3 
-0.78 1.808 103.6 
7.030 146.2 6.6 
-1.05 1.215 112.0 
-1.25 1.806 101.6 






































































0.788 144.3 464.9 0.452 
0.652 128.6 414.3 0.362 
1.284 332.5 -27.4 17.743 
0.782 146.3 463.5 0.468 
1.284 339.3 -33.5 16.959 
0.776 148.8 462.4 0.481 
0.644 129.1 401.6 0.386 
1.284 346.0 -38.5 16.339 










0.771 151.8 461.6 0.492 
0.640 129.1 395.8 0.394 
1.284 352.5 -42.4 15.854 
-1.73 1.213 110.9 
-1.71 tz-803 99.7 










0.766 155.4 461.0 0 - 5 0 1  
0.636 130-4 390.6 0-400 
1.284 358.6 -45.4 15.475 
-2.29 1.210 110.0 
-2.14 1.800 98.2 
5.065 134.5 8.3 
-2.72 1 -208  109.2 
-2.56 1.798 96.8 
4.656 132.3 9.4 
-3.03 1.206 108.5 
-2.94 1.795 95.6 




1.06 0.848 80.5 0.332 0.761 159.7 460.6 0.509 
4.24 1.091 70.4 0.360 0.632 131.3 385.9 0.404 
















0.758 164.7 460.3 0.514 
0.629 132.1 381.9 0.408 







85.7 0.313 0.756 170.5 460.0 0.519 
71.7 0.345 0.626 132.9 378.6 0.410 
0.0 1.511 1.284 12 -6  -50.2 14.821 
-3.23 1.205 108.1 
-3.28 1.793 94.8 






E ARTH-VENUS-M ERCURY 
DEPART P A S S  
PASS A R R I V E  
O V 1  ov2 
SPEEO R A 





























I 1 V 1 PSI 1 ECCEN 
I 1 V 1 PSI 1 ECCEN 
OELK RAS OECLS COISTl 
SMA THETl THET2 PERIH 
SMA THETl THETZ PERIH 
COIST2 RAP OECLP VP 
0.756 177.4 459.5 0.523 
0.624 133.4 376.5 0.411 
1.284 15.2 -50.5 14.748 
0.760 186.0 458.6 0.526 
0 -624  133.5 376.0 0.411 
1.284 16.0 -50.1 14.781 
0.772 197-3  456.5 0.529 
0.626 132-8 378.8 0.410 
1.284 13.8 -48.7 15.055 
0.809 214.1 451.6 0.533 
0.634 130.8 388.4 0.402 
1.284 6.4 -46.3 15.976 
LPHEL 
APHEL 













I 2  v 2  P S I 2  
I 2  v 2  P S I 2  
E INCL LAM1 
R A DECL 










































































0.24 0.837 88.8 0.309 
4.59 1.083 72.0 0.341 
0.0 121.4 0.0 1.518 
-3.34 1.205 107.8 
-3.51 1.792 94.2 













0.20 0.838 92.6 0.308 
4.61 1.083 72.1 0.341 
0.0 121.9 0.0 1.520 
0.41 0.847 97.6 0.314 
4.48 1.085 71.7 0.346 
0.0 118.5 0.0 1.510 
-3.38 1.208 107.7 
-3.56 1.792 94.1 
3.881 129.9 11.3 
-3.45 1.216 107-9 
-3.26 1.793 94.8 
3.893 131.3 11.0 
-3.91 1.239 109-0 
-2.33 1.799 97.5 









31.9 9 7 - 1  
1.28 0.878 104.9 0.341 
4.19 1.093 70.0 0.366 
1.4 106.7 0.0 1.476 
































































0.815 142.9 479.4 0.314 
0.668 135.6 452.7 0.240 




1.315 6.28 1.236 127.5 219.8 7.8 
1.096 2.24 1.854 123.4 247.4 2.6 
0.095 12.837 167.6 16.4 3.2 107.4 
0.807 142;2 475.5 0.351 
0.663 133.3 443.5 0.272 







1.264 4.62 1.232 124.0 228.6 6.6 
1.054 1-36 1.851 118-8 251-2 1.8 


















0.800 142.1 472.3 0.382 
0.658 131.6 435.1 0.299 
1.253 321.0 -8.5 21.461 
1.219 3.16 1.228 121.1 237.1 5.1 
1 -017  0-64 1.848 114.8 254.7 1.0 
0.137 10.771 169.7 12.0 9.2 106.8 
0.456 23.5 
0.605 233.9 




0.794 142.7 469.7 0.408 
0.654 130.6 427.2 0.322 
1.253 328.0 -17.3 20.012 
1.179 1.88 1.225 118.7 245.3 3.3 
0.985 0.0 1.845 111.4 257.9 0.0 
0.162 9.593 161.9 10.1 1 2 - 4  106.1 
67.1 0.454 0.787 143.8 467.6 0.430 
0.649 130.1 419.8 0.340 
1.253 335.0 -25.0 18.850 
1.144 0.74 1.221 116.6 253.2 1.4 
0.958 -0.54 1.842 108.4 261.0 -1.0 
0.188 8.456 154.5 8.6 15.5 105.1 
1.114 -0.25 1.218 114.9 260.8 -0.5 
0.933 -1 -04  1.839 105-7 263.9 -2.2 
0.214 7.441 148.3 7.7 18.5 104.0 
1.086 -1.11 1.215 113.4 268.0 -2.5 
0.913 -1.50 1.836 103.5 266.6 -3.4 
0.242 6.584 143.2 7-6 21.3 102.9 
1.062 -1.83 1.212 112.1 274.8 -4.4 
0.894 -1.94 1.833 101.4 269.1 -4.7 































0.781 145.5 465.9 0.448 
0.644 130.0 413.0 0.355 



















0.775 147.7 464.6 0.463 
0.640 130.3 406.6 0.367 
1.253 348.9 -36.7 17.177 
0.769 150.4 463.6 0.476 
0.636 130.7 400.6 0.377 










0.764 153.7 462.8 0.487 
0.632 131.4 395.2 0.384 
1.253 2.0 -43.8 16.104 
1.041 -2.40 1 -209  111.0 281.2 -6.1 
0.879 -2.35 1.831 99.7 271.5 -6.2 









0.760 157.7 462.3 0.496 
0.628 112.2 390.3 0.390 
1.253 7.R -46.1 15.722 
1.023 -2.84 1.207 110.1 287.0 -7.5 
0.866 -2.75 1.828 98.2 273.7 -7.7 
0.322 4.885 133.9 9 -9  29.2 100.8 
1.009 -3.14 1.205 109.4 292.2 -8.7 
0.855 -3.12 1.826 96.9 275.7 -9.2 
0.346 4.547 132.4 10.7 31.5 100.5 
0.998 -3.33 1.203 108.8 296.8 -9.5 
0.845 -3.46 1.823 95.9 277.5 -10.6 














0.756 162.3 461.9 0.503 
0.624 133.0 386.0 0.394 


















0.753 167.7 461.6 0.508 
0.621 133.9 382.4 0.397 










0.752 174.1 461.2 0.513 
0.619 134.5 379.8 0.399 
1.253 20.1 -48.8 15.038 
0.991 -3.41 1.203 108.4 300.2 -9.9 
0.839 -3.72 1.822 95.1 278.7 -11.8 
















0.754 181.8 460.5 0.516 
0.618 134.9 378.4 0.400 
1.253 21.7 -48.5 14.986 
0.9914 -3.41 1.204 108.2 302.2 -10.1 
0.836 -3.86 1.821 94.8 279.4 -12.5 




-0.09 0.836 95.3 0.318 
4.29 1.077 71.4 3.355 
0.0 126.8 0.0 1.533 
0.761 191.6 459.1 0.519 
0.619 134.6 379.4 0.399 
1.253 21.1 -47.3 15.111 
1.003A -3.39 1.209 108.3 301.7 -9.9 
0.838 -3.76 1.822 95.0 278.9 -12.0 










0.783 205.0 455.9 0.523 
0.623 133.3 384.7 0.395 
1.253 16.3 -45.1 15.705 
1.043A -3.49 1.223 108.9 296.6 -9.9 
0.851 -3.24 1.825 96.6 276.3 -9.7 
0.352 4.055 134.9 10.5 32.2 99.7 
ARRIVAL DATE = 2445324.0 
11.7 7.43 0.881 54.4 0.612 0.807 143.4 479.8 0.313 
5.6 5.06 1.114 50.6 0.639 0.660 135.3 451.0 0.238 
















1.301 5.18 1.232 127.3 229.6 6.5 
1.082 1.14 1.885 122.9 254.7 1.3 
0.096 12.526 171.7 16.0 2.1 108.5 
15.2 6.13 0.878 58.2 0.564 O.ROO 142.8 476.1 0.349 
5.7 4.55 1.110 54.3 0.590 0.655 134.2 442.0 0.268 
10.0 0.0 71.1 0.0 1.355 1.219 372.4 -4.3 23.216 
1.251 3.50 1.228 124.0 238.4 5.0 
1.041 0.38 1.882 118.4 258.3 0.5 




18.3 5.02 0.874 61.6 0.523 0.793 142.8 473.0 0.378 
6.0 4.19 1.106 57.4 0.547 0.650 132.7 433.7 0.294 
11.7 0.0 78.0 0.0 1.380 1.219 330.2 -13.8 21.519 
1.207 2.05 1.225 121.2 246.8 3.3 
1.006 -0.26 1.879 114.5 261.6 -0.4 




OE’ART P A S S  SDFFO P A OECL I 1 V 1 P S I  1 
P A S S  AQ?lVE S P E E D  R A OECL I 1 V 1 P S I  1 
O V 1  OV7 DELVC LEG K A P P A  OELK R b S  DECLS 
44940.0 45169.0  0 .450 r3.0 20.8  4 .04  0.870 64.6 
45163.0 45324.0  0.605 243.1 6.2 3.94 1.102 50.0 
0 .55  2R.08 +/+ 1 2 . 7  0.0 84.9 0.0 
4495n.o  45167.3 0.406 42.c 22.7 3.17 0 . ~ 6 5  67 .4  
E C C E N  S M A  THETl THET2 
E C C E N  S M 4  THETl  THETZ 
COISTl  COIST2 R A P  OECLP 
APHFL I 2 V 2 PSI  2 R A OECL 
APHEL I 2 V 2 PSI 2 R A OECL 
-A E INCL L A M  LAM2 ETA 
1.169 0 . 8 0  1.221 118.8 254.9 1.4 
0.975 -0.82 1 .876 111.1 264.7 -1.4 
0.162 9.026 157.5 10.1 11.8 106.1 
1.134 - 0 - 2 7  1.218 116.8 262.7 -0.5 
0.948 - 1 - 3 1  1.873 108.2 267.5 -2.5 















































1 - 2 4 3  















1 - 1 6 8  
0.477 
0.173 
1 - 1 6 0  
0.456 
0.728 

























































































1 . 4 8 1  
0.406 
0.786 143.6 470.6 
0 .645 131.9 425.9 
1.219 337.5 -22.1 
0 . 7 8 0  144.8 461.6 
0.640 131.6 418.7 
1.219 344.7 -29.0 
0 .774 146.7 467.0 
0.636 131.6 412.1 
1.219 351.9 -34.5 
0 .768 149.1 465.7 
0 .631 131.9 405.9 
1.719 358.8 -38.7 
45167.3  45324.0 0.563 250.0 6.5 3.76 1.097 62.7 
8 .57  25.67 +/+ 1 4 . 5  0.0 4 l . R  0.0 
44960.0 45171.5  0 .366 5C.5 24.0 
45171.5 45324.0 0.52R 256.6 6.8 
7.71 23.5P +It 1 6 . 4  
44970.0 45175.6  0.329 58.5 24.4 
45175.6 45324.0 0.498 262.7  7.2 
6.96 21.78 + / +  1 8 . 5  
2.40 0.861 70.0 
3.66 1.093 64.1 
0.0 98.5 0.0 
1.71 0.855 72.4 
3.60 1.089 65.6 
0.0 105.0 0.0 
1 . 1 0 4  -1.19 1.215 115.0 270.1 -2.5 
0.925 -1.75 1.870 105.7 270.2 -3.6 
0.213 6.994 145.4 8.7 17.6 103.6 
1.077 -1.94 1.211 113.5 277.2 -4.3 
0.905 -2.17 1.867 103.4 272.7 -4.9 
0.239 6.231 141.3 9.0 20.3 102.6 
44980.0 45179.5 0 .795 65.5 24.7 
45179.5  45324.0 0 .473 268.4 7.6 
6.30 20.77 +I* 20.5  
1.12 O.R50 74.9 
3 .60  1 .085  67.0 
0.0 111.3 0.0 
0 . 7 6 3  152.1 464.8 
0.627 132.5 400.2 
1.219 5.4 -41.9 
1.054 -2.53 1.208 112.3 283.7 -6.0 
0.887 -2.56 1 .864 101.5 275.1 -6.2 
0.265 5.625 138.1 9.6 22.9 101.8 
44990.0 45183.1 0.264 71.2 24.2 
45183.1 45324.0  0.451 273.7 8.1 
5.75 18.88 + I +  22.4 
45000.0 45186.5  0.235 75.1 23.4 
45196.5 45324.0 0.433 278.4 R.6 
5.28 17.77 +I+ 24.1  
45010.0 451139.4 0.211 76.5 22.3 
4 5 1 8 9 . 4  45374.0 0.419 282.4  9.1 
4.90 16 .87  +/+ 25.6 
45020.0 4 5 1 9 1 . R  0.192 74.7 21.1 
45141.R 45324.0  0.408 285.7 9.6 
4.64 16 .19  +/+ 26.8  
45030.0  45193.4 0.1~3 69.1 19.7 
45193.4 45324.0  0.402 287.8 10.0 
4.52 15.76 +I+  27.6 
45040.0 45193.6 0 . 1 Q O  60.2 18.3 
45193.6  45324.0  0.401 2RR.1 10.1 
4.61 15 .70  +I+ 27.9  
45050.0 45191.6  0.223 49.P 1 7 . 1  
45191.6 45324.0  0.409 285.4  9.6 
5 . 0 8  16.25 +/+ 27.7 
0 . 6 1  0.844 77.3 
3.63 1.081 68.1 
0.n 117.2 0.0 
0.758 155.7 464.1  
0.623 133.2 395.1 
1.219 11.5 -44.2 
0.753 160.0 463.6 
0.619 134.1 390.5 
1.219 16.9 -45.7 
0.750 165.0 463.3 
1.034 -2.98 1 .206 111.2 289.9 -7.4 
0 - 8 7 2  -2.94 1.862 99.8 277.2 -7.6 
0.291 5.151 135.8 10.4 25.3 101.2 
1.017 -3.28 1.203 110.3 295.4 -8.6 
0.860 - 3 - 2 9  1 .859 98.4 279.2 -9.1 
0.315 4.785 134.3 11.2 27.6 100.9 
1.004 -3.46 1.201 109.6 300.2 -9.4 
0 - 8 4 9  -3.61 1 .857 97.2 280.9 -10.4 
0.337 4.510 133.5  11.7 29.7 100.8 
0.995 -3.52 1.200 109.1 304.2 -9.8 
0.841 -3.89 1.855 96.3 282.3 -11.7 
0 - 3 5 6  4.313 133.2 12.0 31.4 101.0 
0.991 -3.49 1.201 108.8 307.0 -9.9 
0.836 -4.07 1 - 8 5 4  95.7 283.3 -12.6 
0 - 3 6 7  4.192 133.5 12.0 32.5 101.2 
0.997A -3.40 1 .204 108.7 307.9 -9.7 
0.836 -4.11 1.853 95.6 283.4 -12.7 
0.369 4.147 134.6  11.5 32.7 101.4 
1.020A -3.33 1.213 109.1 305.6 -9.4 
0.842 -3.86 1.855 96.4 282.2 -11.6 
0 .353 4.179 136.5 10.7 31.2 101.1. 
0.19 O.83R 79.9 
3.70 1.077 69.1 
0.0 122.6 0.0 
-0.14 0.833 82.6 
3.79 1.074 69.9 
0.0 127.3 0.0 
0.616 134.9 386.6 0.383 
1.219 21 .5  -46.5 1G.634 
0.748 170.9 462.1  0.502 
0 .614 135.6 383.5 0 .386 
1 .219 25.0 -46 .8  15.355 
0.749 177.9 462.4 0.506 
0.612 136.1 381.4 0 .387 
1.219 27.3 -46.5 15.251 
0 .753 186.5 461.4 0 .509 
0.612 136.2 381.1 0.387 
1.219 27.8  -45.4 15.255 
0 .766 197.7 459.3  0.512 
0 .614 135.5 383.R 0.385 
1.219 25.4 -43 .5  15.562 
-0.38 0.R29 85.6 
3.88 1.071 7 0 - 5  
0.0 131.2 0.0 
-0.51 0.826 89.0 
3.96 1.069 70.9 
0.0 133.7 0.0 
-0.52 0.82R 93.1 
3.97 1.069 71.0 
0.0 134.1 0.0 
-0.33 0.838 98.4 
3.87 1.072 70.5  
0.0 130.8 0.0 
45060.0 451P4.9  0.303 40.0 16.6 
45184.9 45324.0 0.442 276.2 8.4 
6.46 18.29 352.9 +I+ 27.5  
0.36 0.871 105.9 
3.66 1.079 68.7 
1.5 120.0 0.0 
0 .804 213.7 454.6 0.515 
0.621 133.6 392.7 0.377 
1.219 18.1 -40 .5  16.529 
1.093A - 3 - 5 5  1.237 110.3 297.2 -9.4 
0 - 8 6 6  -3.12 1.860 9 9 - 1  278.3 -8.3 
0.303 4.460 139.5  9.8 26.5 99.0 
DATE = 2445326.0 
0.799 143.9 480.4  0 . 3 1 1  
0.652 137.2 449.8 0.234 
1.182 324.7 0.7 25.303 
0 .792 143.5 476.8 0.345 
0.646 135.3 440.9 0.263 
1.182 332.3 -9.5 23.305 
0.785 143.7 473.9 0 .374 
0 .641 134.0 432.7 0 . 2 8 7  
1.182 339.8 -18.6 21.687 
44920.0 45156.4  0.608 14.3 1 4 . 6  
45156.4  45326.0 0.782 229.9 4.8 
13.39 38.38 *I+ 9.4 
44930.0 45160.7 0.547 24.0 1 7 . 7  
45160.7 45326.0  0.714 23.7.8 5.0 
1 1 - 8 6  34.66 +I+ 1 0 . 5  
6.62 0.877 54.6 
4.34 1.107 50.6 
0.0 74.2 0.0 
5.28 0.873 58.4 
3.97 1.102 54.2 
0.0 81.2 0.0 
1.288 3.93 1 - 2 2 8  127.4 239.4 4.9 
1 - 0 6 9  0.08 1.920 122.6 262.1 0.1 































2 - 2 8  1.225 124.1 
-0.57 1 .916 118.2 




46940.0 45165.1 0.493 33.6 20.3 
45165.1 45326.0  0.656 245.3 5.2 
10.55 31.44 +I+ 11.9  
44950.0 45164.4  0.444 42.9 22.2 
45169.4  45326.0 O . 6 O R  252.4 5.4 
9.42 28.65 +I+ 13.5 
44960.0 45179.6 0.400 51.8 23 .5  
45173.6 45326.0 0.567 259.1 5.7 
8 .43  26.23 + I +  15.4  
44970.0 45177.8 0.359 60.3 24.1 
45177.8 45326.0 0.532 265.5 6 .0  
7.57 24.14 +I+ 17.3  
44980.0 45181.7 0.322 61.e 24.1 
45181.7 45326.0 0.502 271.4 6.3 
6 .82  22.33 +/+ 19.3 
44990.0 45185.5 0.2R8 74.3 23.6 
45185.5 45326.0 0.477 276.9 6.7 
6 - 1 6  20.78 +I+ 21.1 
4.13 0.869 61.7 
3.68 1.098 57.2 
0.0 88.2 0.0 
0.88 1.221 121.3 256.5 1.4 
- 1 - 1 2  1 - 9 1 3  114.4 268.7 -1.7 
9.677 161.1 11.7 8.0 107.4 
3.14 0.864 64.8 
3.47 1.093 59.8 
0.0 95.1 0.0 
0.779 144.5 471.6 0 .399 
0 .636 133.4 425.2 0.307 
1.182 347.3 -26 .0  20.377 
-0.30 1.218 119.0 
-1.60 1.910 111.1 
8.491 153.8 10.5 
-1.28 1.214 116.9 
-2.03 1.907 108.2 




2.2R 0.859 h7.6 
3.34 1.089 61.9 
0.0 101.9  0.0 
1.53 0.854 70.3 
3.26 1 . 0 8 4  63.8 
0.0 108.6  0.0 
0 . 8 8  0.848 72.9 
0.773 146.0 469.7 0.420 
0 .632 133.1 418.2 0.324 




0.767 148.0 468.2 0.437 
0.627 133.3 411.7 0.337 
1.182 1.9 -36.4 18.435 
-2.08 1.211 115.2 
-2.42 1.904 105.7 
6.638 143.6 10.0 
-2.70 1.208 113.8 
-2.78 1.901 103.6 
5.975 140.3 10.5 
-3.16 1.205 112.5 
-3.12 1 - 8 9 8  101.7 
5.456 138.0 11.1 
- 3 - 4 6  1.202 111.5 
-3.45 1.895 100.1 




0 .761 150.6 467.0 0.452 
0.622 1 3 3 - 7  405.7 0.348 
1.182 8.7 -39.7 17 .710 
0.756 153.9 466.1 0 .465 
0.618 1 3 4 - 4  400.3 0.356 
1.182 15.1 -42.0 17.104 
0.751 157.8 465.5 0.475 
0 .614 135.1 395.4 0.363 




3.23 1.080 65.4 0 . 4 4 1  
0.0 115.0  0.0 1.500 
0.34 0.842 75.5 0.385 
3.23 1.076 66.7 3.424 







45000.0 45189.0 0.257 79.1 22.7 -0.10 0.836 78 .1  0.368 
45189.0 45326.0 0.456 281.9 7.1 3.27 1.072 67.8 0.410 
5.63 19.46 +I+ 22.8 0.0 126.7 0.0 1.533 
45010.0 45192.2 0.229 81.8 21.6 -0.45 0.830 80.8 0.354 
65192.2 45326.0 0 .439 286.3 7.6 3.34 1.068 6 8 - 8  0.398 
5 - 1 8  18.37 + I +  24.3 0.0 131.8 0.0 1.546 
0.748 162.4 465.0 0.483 
0.611 136.0 391.1 0.367 
1.1R2 25.8 -44.3 16.172 
-3.62 1 .200 110.6 
-3.75 1.893 98.7 




45020.0 45194.8 0.206 81.6 20 .4  -0.71 0.825 83.8 0.343 
45194.8 45326.0 0.425 289.9 8.0 3.41 1.065 69.6 0.390 
4.84 17 .52  +I+ 25.5 0.0 136.1 0.0 1.557 
0.745 167.8 464.7 0.490 
0.608 136.8 387.6 0.371 
1.182 29.8 -44.5 15.833 
- 3 - 6 6  1.198 110.0 
-4.01 1.891 97.7 






DEPART P A S S  
P4SS 4RQlVE 
0 v 1  u v 2  
45030.0 45196.8 
45196.8 45126.0 




SPFFO R A 










+ /+  
OECL I 1 V 1 PSI 1 ECCEN 
OECL I I V 1 PSI 1 FCCEN 
K A P P A  OELK R A S  OFCLS COISTl 
S M A  THETl THET2 PERIH 
S M A  THETl THETZ PERIH 
C O I S T Z  R A P  OECLP VP 
0.744 174.2 464.2 0.495 
0.605 137.4 385.1 0.373 
1.182 32.7 -44.1 15.591 
0.746 181.9 463.5 0.498 
0.604 117.7 383.8 0.374 
1.182 34.1 -43.0 15.480 
0.754 191.5 462.1 0.501 
0.605 137.5 384.6 0.373 
1.182 33.4 -41.3 15.595 
APHEL I 2 V 2 PSI 2 R A OECL 
APHEL I 2 V 2 PSI 2 R A OECL 













19.2 -0.87 0.821 87.1 0.335 
8 . 4  3.49 1.062 70.1 0.384 
26.3 0.0 139.3 0.0 1.565 
1 8 . 2  -0.93 0.820 90.9 0.332 
8.6 3.53 1.061 70.4 0.381 
26.8 0.0 140.9 0.0 1.569 
17.3 -0.85 0.825 95.7 0.335 
8.5 3.50 1.062 70.2 0.383 
26.8 0.0 139.9 0.0 1.566 
16.8 -0.53 0.844 101.9 0.350 
7.8 3.37 1.066 69.2 3.394 
2h.4 0.0 133.9 0.0 1.552 
ARR I V A I  
17.0 5.60 0.873 54.6 0.614 
4.0 3.66 1.099 50.4 0.645 
9.8 0.2 8 4 . 4  0.0 1.403 
19.7 4.24 0.868 58.4 0.568 
4.1 3.33 1.094 53.9 0.599 
11.0 0.0 91.5 0.0 1.427 
0.993 -3.59 1.198 109.5 
0-838 -4.22 1.889 96.9 
0.344 4.390 135.9 12.5 
0.9946 -3.46 1.200 109.3 
0.835 -4.33 1.888 96.5 
0.351 4.317 137.0 12.0 
1.0066 -3.29 1.205 109.4 
0.837 -4.26 1.889 96.8 





















0.775 204.3 459.1 0.504 
0.609 136.4 389.4 0.369 
1.182 28.8 -38.5 16-223 
1.0476 -3.22 1.220 110.1 
0.849 -3.88 1.892 98.2 












0.792 144.6 4 8 1 . 2  0-306  
0.643 13R.3 449.2 0.228 
1.141 334.1 -4.5 25.399 
1.278 2.57 1.225 127.6 
1.057 -0.94 1.956 122.6 






c / *  
0.785 144.2 477.8 0.339 
0.637 136.6 440.4 0.256 
1.141 341.9 -14.3 23.514 
0.778 144.5 474.9 0.368 
0.612 135.5 432.4 0.279 
1.141 349.7 -22.5 21.952 
1.230 0.98 1.221 124-3 
1.019 - 1 - 4 8  1.953 118.2 
0.115 10.406 165.4 13.6 
1.188 -0.33 1.218 121.6 
0.985 -1.93 1.949 114.5 


















21.7 3.10 0.864 61.8 0.527 
4.3 3.10 1.089 56.9 0.559 











23.0 2.13 0.858 65.0 0.491 
4.5 2.94 1.084 59.4 0.525 
14.3 0.0 105.4 0.0 1.472 
21.6 1.31 0.853 67.9 0.460 
4.7 2.84 1.079 61.6 0.496 
16.2 0.0 112.1 0.0 1.492 
23.6 0.61 0.847 70.7 0.433 
5.0 2.79 1.075 63.4 0.412 
18.1 0.0 118.6 0.0 1.511 
23.0 0.04 0.840 73.4 0.409 
5.3 2.77 1.070 65.3 0.452 
19.8 0.0 124.9 0.0 1.528 
22.0 -0.43 0.834 76.1 0.389 
5.6 2.78 1.065 66.3 0.435 
21.5 0.0 130.8 0.0 1.544 
0.771 145.5 472.7 0.392 
0.627 135.0 424.9 0.298 
1.141 357.3 -2R.9 20.675 
1.150 -1.40 1.214 119.2 274.2 -2.4 
0.956 -2.33 1.946 111.3 278.8 -4.0 




1.117 -2.25 1.211 117.2 
0.S31 -2.68 1.943 108.5 




























0.765 147.1 470.8 0.413 
0.622 134.8 418.1 0.313 




0.759 149.4 469.4 0.431 
0.617 135.1 4 1 1 . 8  0.326 
1.141 11.9 -37.2 18.738 
0.754 152.2 468.3 0.446 
0.613 135.6 406.1 0.336 
1.141 18.6 -39.6 17.993 
0.749 155.7 467.5 0.458 
0.609 136.3 400.9 0.344 
1.141 24.7 -41.0 17.359 
0.745 159.9 466.9 0.468 
0.605 137.1 396.3 0.350 
1.141 30.0 -41.7 16.819 
0.742 lh4.9 466.5 0.476 
0.602 137.9 392.4 0.355 
1.141 34.5 -41.8 16.372 
0.740 170.7 466.1 0.482 
0.599 138.6 389.4 0.358 
1.141 37.9 -41.3 16.022 
1.088 -2.90 1.207 115.5 
0.909 -3.01 1.940 106.0 
0.205 6.374 142.8 11.4 
1.063 -3.37 1.204 114.0 
0.890 -3.31 1.937 103.9 
0.230 5.804 140.4 11.9 
1.041 -3.67 1.201 112.8 
0.874 -3.60 1.934 102.1 
0.254 5.364 138.9 12.4 
1.022 -3.81 1.199 111.8 
0.860 -3.86 1.931 100.6 
0.278 5.030 138.2 12.8 
1.008 -3.83 1.196 111.0 
0.849 -4.10 1.929 99-3 
0.300 4.785 138.1 13-1 
0.998 -3.74 1.195 110.3 
0.840 -4 .30 1.927 98.3 

































O A 6 1  
0.748 
1.120 
20.8 -0.80 0.827 78.9 0.372 
6.0 2.82 1.061 67.5 0.421 
22.9 0.0 136.1 0.0 1.557 
19.6 -1.07 0.821 81.8 0.359 
6.4 2.87 1.057 68.4 0.410 
24.1 0.0 140.9 0.0 1.569 















1R.4 -1.24 0.817 85.1 0.349 
6.7 2.93 1.054 69.1 0.433 















+ /+  
17.6 -1.33 0.814 88.7 0.343 
7.0 2.98 1.052 69.6 0.398 
25.6 0.0 147.3 0.0 1 . 5 8 4  
0.740 177.6 465.5 0.486 
0.597 139.2 387.3 0.360 
1.141 40.1 -40.2 15.796 
0.994 -3.56 1.196 110.0 318.9 -9.5 
0.835 -4.45 1.926 97.7 293.3 -12.8 




0.744 186.0 464.5 0.490 
0.597 139.3 386.9 0.360 
1.141 40.5 -38.5 15.756 
0.757 196.7 462.6 0.492 
0.599 138.7 389.1 0.358 
1.141 38.3 -36.0 16.063 
0.792 211.4 458.4 0.494 
0.605 137.1 396.5 0.350 
1.141 31.8 -32.6 17.022 
DATE = 2445330.0 
0.784 145.3 482.2 0.300 
0.633 139.6 449.1 0.220 
1.097 344.0 -9.4 25.536 
0.777 145.0 478.8 0.333 
0.628 138.0 440.5 0.246 
1.097 352.0 - 1 8 . 4  23.735 
0.771 145.5 476.1 0.361 
0.622 137.1 432.6 0.269 
1.097 359.9 -25.5 22.232 
0.764 146.6 473.9 0.386 
0.617 136.7 425.3 0.287 
1.097 7.7 -30.7 20.973 
0.999A -3.33 1.199 109.9 
0.833 -4.48 1.925 97.5 
0.333 4.481 141.5 11.9 
1.022A -3.11 1.208 110.3 
0.839 -4.32 1.927 98.2 
0.320 4.514 1 4 4 - 0  10.7 
1.091A -3.07 1.232 111.5 
0.860 -3.85 1.931 100.6 






















17.0 -1.31 0.815 93.1 0.342 
7.0 2.99 1.051 69.7 3.396 
25.R 0.0 147.8 0.0 1.585 
16.R -1.15 0.825 98.6 0.350 
6.7 2.94 1.054 69.2 0.402 
25.6 0.0 145.0 0.0 1.579 
17.1 -0.68 0.857 106.1 0.376 
6.0 2.81 1 -061  67.4 0.422 
25.4 1.3 136.0 0.0 1-557 
ARRIVAL 
19.0 4.39 0.868 54.4 0.618 
3.0 2.87 1.090 50.0 0.552 
10.3 0.7 94.8 0.0 1.438 
2r.1 3.06 0.863 58.3 0.572 
3.2 2.62 1.084 53.5 0-637 
11.6 0.5 101.9 0.0 1.461 
22.4 1.96 0.858 61.8 0.531 
3.3 2.45 1.079 56.5 0.568 
13.3 0 . 3  108.8 0.0 1.482 
23.0 1 -05  0.852 65.1 0.495 
3.5 2.34 1.074 59.0 0.535 
















1.269 1.11 1.221 127.9 259.1 1.4 
1.046 -1.90 1.994 122.9 277.6 -2.2 




1.222 -0.37 1.218 124-7 
1.009 -2.32 1.991 118.6 
0.113 10.259 161.5 14.1 
1.180 -1.55 1.214 121.9 
0.976 -2.67 1.987 114.9 
0.133 8.877 154.5 13.1 
1.143 -2.46 1.210 119.5 
0.948 -2.98 1.984 111.7 




































ov1 O V Z  
SPEED R A D E C L  I 1 V 1 PSI 1 ECCEN S M A  THETl THETZ PERIH 
SPEC0 R A OECL I 1 V 1 PSI 1 ECCEN SMA THET1 THE12 PERIH 
OELVC LFG K A P P A  OELK R A S  DECLS COISTl COI5T2 RAP OFCLP VP 
4PHEL I 2 V 2 PSI  2 R A OECL SPEED 
4PHEL I 2 V 2 P S I  2 R A OECL SPEED 
- A  E INCL LAM1 LAH2 ETA PERIC 
1.110 -3.15 1.207 117.5 291.2 -5.8 0.578 
0.923 -3.26 1.981 108.9 288.8 -6.1 0.998 
0.177 6.928 145.5 12.6 12.1 104.2 1.032 
1.081 -3.63 1.203 115.8 298.1 -7.3 0.543 
0.901 -3.51 1.977 106.5 291.0 -7.2 0.926 
0.201 6.236 143.1 12.9 14.5 103.3 1-041 
1.056 -3.93 1.200 114.3 304.6 -8.4 0.514 
0.883 -3.74 1.974 104.5 293.0 -8.3 0.864 
0-224 5.705 141.6 13.2 16.8 102.9 1.055 
1.035 -4.06 1.197 113.1 310.5 -9.2 0.489 
0.867 -3.96 1.971 102.7 294.8 -9.4 0.811 
0-248 5.335 140.9 13.5 19.0 102.8 1.074 
73.0 0.30 0.P45 68.1 0.464 
3.7 2.?6 1.069 41.1 0.537 







0.758 148.4 472.1 0.406 
0.612 136.7 418.6 0.302 
1.097 15 .1  -34.4 19.917 
0.752 150.8 470.7 0.424 
0.608 137.0 412.6 0.314 
1.097 22.0 -36.9 19.029 
0.747 153.9 469.7 0.438 
0.603 137.5 407.1 0.324 
l.OS7 78.3 -38.4 18.272 
0.743 157.6 469.0 0.450 
0.599 138.3 407.1 0.331 
1.097 34.0 -39.0 17.603 
0.340 79.1 
0.544 283.2 
37.2 + I +  
72.4 -0.31 0.839 71.0 0.437 
3.9 2.22 1.064 61.0 0.483 










21.3 -0.80 0.832 73.8 0.413 
4.1 2.21 1.059 64.6 3.453 
20.2 0.0 134.8 0.0 1.554 
20.0 -1.19 0.815 76.7 0.394 
4.4 2.21 1.054 65.9 0.447 
71.6 0.0 140.5 0.Q 1.568 
18.5 -1.46 0.818 79.7 0.378 
4.7 7.26 1.049 67.1 0.434 
?2.8 0.0 145.6 0.0 1.580 
17.4 -1.44 0.812 82.9 0.365 
4.9 2.30 1.046 68.0 0.424 
73.8 0.0 150.0 0.0 1.590 
16.6 -1.74 O.POE R6.5 0.356 
5.2 2.34 1.043 68.7 0.417 













0.739 162.1 468.4 0.460 
0.596 139.1 397.8 0.337 
1.097 3R.8 -38.9 17.032 
1.018 -4.05 1.195 112.1 315.8 -9.6 0.468 
0.854 -4.17 1.969 101.2 296.5 -10.5 0.767 
0.270 5.058 141.0 13.7 20.9 103.0 1.097 
0.736 167.3 468.0 0.467 
0.592 139.9 394.3 0.341 
1.097 42.8 -38.2 16.565 
1.005 -3.92 1.193 111.4 320.3 -9.7 0.451 
0.843 -4.34 1.967 100.0 297.8 -11.6 0.732 
0.291 4.859 141.7 13.6 22.6 103.4 1.122 
0.997 -3.70 1 -192  110.8 323.8 -9.4 0.439 
0.307 4.728 143-0  13.3 23.8 104.0 1.144 
0.9964 -3.42 1.194 110.6 326.0 -8.9 0.433 
0.832 -4.56 1.964 98.7 299.4 -12.8 0.695 
0.316 4.662 144.8 12.6 24.5 104.6 1.156 
1.008A -3.12 1.199 110.6 326.1 -8.1 0.435 
0.833 -4.53 1.964 98.9 299.2 -12.7 0.699 
0.313 4.657 147.3 11.6 24.3 105.0 1.143 
1.045A -2.86 1.213 111.3 322.8 -7.2 0.452 
0-844 -4.33 1.967 100.1 297.8 -11.5 0.735 
0.289 4.697 150.3 9.9 22.4 104.7 1.069 







0.735 171.6 467.5 0.473 
0.590 140.6 391.7 0.344 
1.097 45.5 -36.9 16.219 
0.737 181.1 466.8 0.478 
0.5R9 140.9 390.3 0.346 
1.097 47.0 -35.1 16.039 
0.744 190.2 465.5 0.481 
0.5R9 140.8 390.8 0.345 






16.2 -1.75 0.807 90.6 0.352 
5.3 2.37 1.041 69.0 0.413 









16.4 -1.46 0.811 95.5 0.354 
5.1 2.36 1 -04?  68.9 0.414 
24.R 0.0 154.4 0.0 1.599 
16.9 -1.42 0.R29 101.9 0.368 
4.9 2.29 1.045 67.9 0.424 




0.764 702.2 462.8 0.483 
0.593 139.8 394.5 0.341 
1.097 42.7 -29.5 16.729 +I+ 







20.3 3.00 0.863 
10.8 1.4 105.3 
21.3 1.75 0.857 
2.2 1.84 1.074 
12.3 1.3 112.3 













0.777 146.1 483.3 0.292 
0.623 141.1 449.7 0.211 
1.050 354.2 -13.8 25.757 
0.770 145.9 480.0 0.325 
0.618 139.6 441.2 0.236 




1.262 -0.42 1.218 128.4 268.9 -0.5 0.797 
1.036 -2.79 2.033 123.4 285.8 -3.3 1.444 










1.215 -1.74 1.214 125.1 277.5 -2.4 0.731 
0.999 -3.08 2.029 119.2 288.9 -4.2 1.313 
0.111 10.472 158.4 15.0 4.3 108.3 0.926 
0 . 4 ~ 4  63.8 
0.675 273.3 
451.9 * I t  
27.4 0.73 0.R51 
2.3 1.72 1.068 
13.9 1.3 119.3 
0.763 146.5 477.3 0.354 
0.612 138.8 433.4 0.257 
1.050 10.7 -27.4 22.450 
1.173 -2.73 1.210 122.3 285.6 -4.1 0-675 
0.967 -3.32 2.025 115.5 291.7 -5.1 1.200 










27.4 -0.08 0.844 
2.4 1.54 1.053 
15.7 1.2 126.1 
0.757 147.7 475.1 0.378 
0.607 138-5 426.3 0.275 
1.050 18.4 -31.4 21.183 
1-136 -3.46 1.206 119.9 293.4 -5.8 0.627 
0-939 -3.54 2.022 112.3 294.2 -6.0 1.102 




21.7 -0.73 0.837 
2.5 1.59 1 -057  




0.751 149.6 473.4 0.399 
0,602 138.5 419.8 0.289 
1.050 25-7 -34.0 20.116 
1-103 -3.96 1.203 117.9 300.6 -7.2 0.586 
0.915 -3.73 2.019 109.6 296.5 -7.0 1.017 










20.5 -1.24 0.830 
2.7 1.57 1.051 




0.745 152.2 472.1 0.416 
0.597 138.9 413.9 0.301 
1.050 32.2 -35.5 19.217 
1.075 -4.25 1.199 116.2 307.4 -8.3 0.551 
0.894 -3.90 2.015 107.2 298.6 -8.0 0.944 




19.2 -1.62 0.823 
2.8 1.56 1.046 
20.3 0.5 144.8 
74.3 0.419 0.740 155.5 471.2 0.43C 
64.1 0.476 0.593 139.6 408.6 0.311 
0.0 1.578 1.050 38.0 -36.1 18.462 
1.051 -4.36 1.196 114.7 313.7 -9.1 0.521 
0.876 -4.07 2.012 105.2 300.6 -9.0 0.881 







17.7 -1.R9 0.815 
3.0 1.57 1.041 
21.5 0.0 150.2 
16.3 -2.07 0.808 
3.2 1.59 1.037 
22.5 0.0 155.0 
15.4 -2.16 0.803 
3.4 1.62 1.033 










0.736 159.5 470.5 0.442 
0.589 140.3 404.0 0.318 
1.050 43.0 -35.8 17.835 
1.030 -4.32 1.193 113.5 319-4  -9.6 0.496 
0.860 -4.21 2.010 103.5 302.3 -10.0 0.828 




0 -733  164.2 469.9 0.451 
0.586 141.1 400.0 0.323 
1.050 47.3 -34.9 17.241 
0.731 169.9 469.5 0.459 
0.583 141.9 396.8 0.327 
1.050 50.7 -33.4 16.769 
1.014 -4.16 1.191 112.6 324.4 -9.7 0.475 
0.848 -4.35 2.007 102.1 303.8 -10.9 0.785 






1.003 -3.89 1.189 111.8 328-5 -9.4 0.459 
0.838 -4.46 2.005 101.0 304.9 -11.7 0.752 













0.731 176.6 468.9 0.464 
0.581 142.5 394.7 0.330 




15.0 -2.17 0.800 
3.5 1.64 1.030 




0.997 -3.56 1.189 111.4 331.5 -8.8 0.448 
0.832 -4.54 2.004 100.3 305.8 -12.3 0.731 




15.3 -2.11 0.800 
3.6 1.65 1.029 
24.0 0.0 162.6 
16.2 -1.96 0.810 
3.5 1.63 1.031 
24.0 0.0 160.6 
17.3 -1.67 0.838 
3.1 1.59 1.038 










0.735 184.6 468.0 0.468 
0-580 142.7 394.0 0.331 
1.050 53.6 -28.9 16.355 
0.746 194.6 466.3 0.471 
0.582 142.3 395.5 0.329 
1.050 52.0 -26.0 16.629 
0.776 207.9 462.7 0.472 
0.587 140.9 401.2 0.322 
1.050 47.0 -22.5 17.473 
1.001A -3.19 1.192 111.2 332.9 -8.0 0.444 
0.830 -4.57 2.003 100.0 306.0 -12.5 0.123 
0.300 4.804 151.0 12.5 21.9 106.5 1.140 
1.021A -2.83 1.201 111.5 332-0  -7.0 0.452 
0.834 -4.51 2.004 100.5 305.5 -12.1 0.138 
0.290 4.809 154.0 11.1 21-11 106.7 1.104 
1.08OA -2.55 1.222 112.7 326.8 -6.0 0.481 
0.852 -4.31 2.008 102.5 303.3 -10.6 0.798 










S P E E D  R A OECL I 1 V 1 P S I  1 ECCEN S H A  THE11 THE12 P E R I H  APHEL I 2 V 2 P S I  2 R A OECL 
S P E F O  R A OECL I 1 V 1 P S I  1 ECCEN S M A  T H E T l  THET2 P E R I H  APHEL I 2 V 2 P S I  2 R A DECL 
OELVC LEG K A P P A  O E L K  RAS OECLS C O I S T 1  COIST2 R A P  O E C L P  VP - A  E INCL LAM1 LA12 E T A  







































































D E P A R T  P A S S  





21.1 1.47 0.856 
1.0 1.05 1.069 




0.769 147.0 484.6 0.284 
0.613 142.7 450.9 0.200 
1.000 4.7 -17.3 26.C55 
1.255 -1.99 1.214 129.0 
1.026 -3.60 2.070 124.3 


































2 1 - 8  0.34 0.850 
1.1 0.97 1.062 




0.763 146.9 481.3 0.317 1-208 -3.09 1.210 125.7 
0.607 141.3 442.5 0.224 0.990 -3.75 2.066 120.0 
1.000 13.2 -23.7 24.242 0.108 10.7tQ 156.2 16.1 
21.8 -0.54 0.843 
1.1 0.91 1.056 




0.756 147.5 478.6 0.345 
0.602 140.6 434.9 0.245 
1.000 21.4 -28.2 22.714 
1.167 -3.86 1.206 122.8 
0 -959  -3.88 2.063 116.4 







21.1 -1.22 0.836 
1.2 0.87 1.050 




0.750 148.9 476.5 0.370 
0.597 140.3 427.9 0.262 
1.000 29.0 -31.0 21.425 
1-130 -4.36 1.202 120.4 
0.931 -3.99 2.059 113.2 
0-146 8.174 148.8 15.3 
0.386 90.5 








20.0 -1.74 0.878 
1.3 0.84 1.044 
17.7 1.9 142.9 
18.5 -2.12 0.820 
1.4 0.83 1.038 
19.1 1.5 149-1 
16.8 -2.38 0.812 
1.4 0.83 1.032 










0.744 150.9 474.5 0.390 
0.592 140.5 421.6 0.276 
1.000 35.9 -32.5 20.337 
0.739 153.7 473.6 0.407 
0.587 140.9 415.9 0.288 
1.000 42.0 -33.0 19.420 
0.734 157.2 472.7 0.422 
0.583 141.6 410.9 0.297 
1.000 47.3 -32.6 18.649 
1.098 -4.64 1.198 118.3 
0.907 -4.09 2.056 110.5 







1.070 -4.73 1.195 116.6 
0.886 -4 .18  2.053 108.2 
0.190 6,537 146.6 15.3 
1.046 -4.65 1.191 115.2 
0.212 5.950 147.0 15.3 










15.3 -2.54 0.805 
1.5  0.83 1.027 




0.730 161.4 472.0 0.433 
0.570 142.4 406.5 0.304 
1.000 51.8 -31.5 18.013 
1.026 -4-45 1.188 114.0 
0.854 -4.34 2.047 104.5 




14.1 -2.61 0.798 
1.6 0.84 1.023 
22.3 0.0 164.4 
13.5 -2.61 0.793 
1.7 0.85 1.019 
22.9 0.0 167.8 
0.727 166.5 471.5 0.442 
0.576 143.2 402.8 0.310 
1.000 55.4 -29.8 17.465 
0.726 172.5 471.0 0.450 
0.573 143.9 400.1 0.313 
1.000 58.3 -27.5 17.009 
1.011 -4.14 1.186 113.0 
0.842 -4.40 2.044 103.2 
0-255 5.181 149.9 14.8 
1.002 -3.75 1.185 112.3 
0.833 -4.46 2.043 102.2 
0.272 5.036 152.2 14.2 
O(999 -3.32 1.187 112.0 
0.828 -4.49 2,041 101.7 
0-2R2 4.943 154.9 13.4 
1.00881 -2.88 1.192 112.0 
0.828 -4.49 2.041 101.7 


































13.8 -2.55 0.791 
1.8 0.86 1.017 
23.3 0.0 169.9 
0.727 179.6 470.3 0-455 
0.572 144.4 398.5 0.315, 










14.9 -2.43 0.795 
1.8  0.86 1.017 
23.6 0 .0  169.9 
0.733 188.3 469.1 0.458 
0.572 144.4 398.5 0.315 










16.3 -2.24 0.811 
1.7 0.85 1.021 




0.750 199.2 466.9 0.460 
0.574 143.6 401.2 0.312 
1.000 57-2 -18.6 17.278 
1.040A -2.47 1.204 112.6 
0.836 -4.43 2.043 102-6 










807.7 * I+ 
19.4 -2.34 0.827 
0.0 0.0 1.036 
16.6 2.9 146.9 
17.8 -2.70 0.818 
0.0 0.0 1.030 
18.0 2.6 153.2 
65.2 0.514 0.743 150.1 477.9 0.361 
0.586 142.3 430.3 0.249 
0.949 39.2 -29.6 21.690 
0.737 152.3 476.3 0.381 
0.5R1 142.5 424.1 0.263 
0.949 45.7 -30.0 20.573 
1-124 -5.14 1.198 120.9 
0.922 - 4 . 3 3  2.094 114.4 
0.142 8.402 150.0 16.5 
1.092 -5.19 1.194 118.8 
0.899 -4.33 2.090 111.7 





























615.2 * / +  
16.0 -2.94 0.810 
0.0 0.0 1.023 




0.732 155.2 475.1 0.398 
3.576 143.0 418.6 0.274 
0.949 51.4 -29.5 19.630 
1.065 -5.07 1.190 117.1 
0-878 -4.33 2.087 109.4 







14.3 -3.06 0.802 
20.4 1.5 164.7 










0.727 158.9 474.2 0.412 
0.572 143.7 413.5 0.283 
0.949 56.2 -28.2 18.841 
1.042 -4.80 1.186 115.6 
0.861 -4.33 2 -084  107.4 
0.206 6.095 151.2 16.0 
0.770 111.6 
0.510 317.8 
217.0 * I +  
12.q -3.10 0.794 
0.0 0.0 1.012 
21.3 0.9 169.6 
0.723 163.4 473.6 0.424 
0.568 144.5 409.7 0.290 
0.949 60.2 -26.2 18.196 
1.023 -4.44 1.184 114.5 
0.847 -4.33 2.081 105.8 








51.0 +/+  
0.490 321.0 
12.0 -3.07 0.788 
22.1 0.2 173.6 
0.0 0.0 1.008 
0.721 168.7 473.1 0.433 
0.565 145.3 406.5 0.295 
0.949 63.2 -23.7 17.694 
1.009 -3.99 1 -182  113.5 
0.836 -4.33 2.079 104.6 



















12.0 -2.98 0.784 
0.0 0.0 1.004 




0.721 175.1 472.5 0.440 1.001 -3.50 1.182 112.9 
0.563 145.9 404.1 0.299 0.828 -4.33 2.078 103.7 







13.0 -2.Rh 0.784 
0.0 0.0 1.003 










0.724 182.7 471.7 0.445 
0.562 146.2 403.0 0.300 
0.949 66.5 -17.6 17.148 
1.003A -2.99 1.184 112.7 
0.824 -4.33 2-077 103.3 
0-269 4.967 162.0 13.4 
1.019A -2.49 1.192 112.9 
0.827 -4.33 2.077 103.6 
0-263 4.991 165.3 12.1 




14.8 -2.69 0.792 
0.0 0.0 1.004 
23.5 0.4 177.0 
0.733 192.0 470.1 0.448 
0.563 146.0 403.9 0.299 







16.8 -2.45 0.816 
0.0 0.0 1.010 
23.6 2.3 171.8 
0.758 203.9 467.2 0.449 
0.567 144.9 407.9 0.293 0.840 -4.33 2.080 105.1 319.3 -10.5 0.834 






DV1 o v z  
SPEFO R A OECL I 1 V 1 PSI 1 ECCEN S M P  THETl THETZ PERIH APHEL I 2 V 2 P S I  2 
SPCFO K A OECL I 1 V 1 PSI 1 ECCEN SM4 THETl THETZ PEQIH APHEL I 2 V 2 PSI  2 
DELVC LEG KAPP4 OELK RPIS OECLS C O I S T I  C O I S T Z  R A P  OECLP VP -4 E INCL L A M  
AR9IVAL D A T E  = 2445738.0 
R A  












577.6 + I +  
13.5 -3.65 0.799 
-1.3 -0.R5 1.007 
19.4 7.7 169.3 
11.7 -3.64 0.790 
-1.4 -0.R4 1.001 
20.5 2.0 174.5 
10.5 -3.56 0.783 
-1.5 -0.95 0.996 
















0.725 156.8 476.4 0.389 
0.565 145.1 422.0 0.261 
0.896 60.4 -25.1 19.838 
0.740 160.7 475.9 0.403 
0.561 145.R 417.5 0.269 
0.896 64.7 -22.9 19.031 
0.717 165.4 475.2 0.415 
0.558 146.6 413.7 0.276 






















-5 -24  1 - 1 8 5  117.6 
-4.35 2.117 110.8 
6.865 154.0  17.0 
-4.80 1-181 116.1 
-4.27 2.114 108.9 
6.238 156.2 16-6 
-4.29 1.179 115.0 
-4.21 2 -111  107.4 












9.7 107.0 0.882 
340.9 -9.4 0.544 
326.1 -9.3 0.917 
11.0 108.2 0.926 
345.8 -8.9 0.518 
327.5 -9.8 0.866 








746.8 * I +  






262.3 + / +  
10.1 -3.44 0.777 
-1.5 -0.85 0.991 
22.3 1.0 182.4 
0.715 171.0 474.6 0.423 
0.555 147.3 410.7 0.281 
0.R96 71.0 -17.0 17.892 
349.8 -8-1 0.498 
328.6 -10.2 0.821 










10.8 -3.27 0.774 
-1.6 -0.85 0.9')R 
73.0 0.8 1R5.2 
12.6 -3.09 0.777 
-1.h -0.R6 0.98R 
23.5 1.0 185.8 
0.716 177.8 474.0 0.430 
0.553 147.9 408.9 0.284 
0.896 72.4 -13.6 17.585 
-3.15 1.178 113.6 
-4.11 2.108 105.5 
5.180 165.6 14.5 
352.6 -7.0 0.485 
329.3 -10.5 0.802 




0.771 185.9 472.9 0.434 
0.553 14R.0 408.4 0.285 
0.896 73.4 -10.3 17.512 
0.270 93.6 
0.494 328.9 
564.5 + / +  
15.0 -2.90 0.791 100.4 0.406 
-1.5 - 0 . R 5  0.990 55.3 0.491 
23.4 2.2 183.6 0.0 1.653 
0.735 195.9 471.1 0.437 
0.555 147.5 410.1 0.282 
0.e96 72.3 -7.1 17.792 
-2.04 1.193 113.9 
-4.14 2.108 106.0 
5.327 172.2 11.9 
352.6 -4.5 0.494 
328.8 -10.3 0.819 
13.3 111.2 0.932 




















746.1 * /+  
0.575 333.0 
9.3 -4.10 0.779 
-2.7 -1.71 0.984 
20.8 ? . 8  184.2 
76.7 0.448 0.714 142.5 477.4 0.394 
62.5 0.535 0.550 147.9 421.8 0.256 
















-4.65 1.176 116.6 
-4.10 2.136 110.6 
6.375 161.7 17.0 
349.7 -8.9 0.550 
335.6 -8.9 0.922 
9.5 110.3 0.884 
354.4 -8.1 0.525 
336.9 -9.2 0.871 
10.3 111.6 0.916 
8 . 4  -3.92 0.772 
-2.J -1.71 0.978 




0.711 167.5 476.8 0.405 
0.547 148.7 418.3 0.263 
0.844 76.2 -13.8 18.562 
0.710 173.5 476.1 0.414 
0.545 143.4 415.8 0.267 
0.R44 7R.h -10.2 18.098 
0.712 190.6 475.3 0.420 
0.544 149.8 414.4 0.270 
0.844 80.0 -6.7 17.849 
0.720 189.3 474.0 0.424 
0.544 149.7 414.6 0.269 
0.844 80.2 -3.5 17.888 
-4.01 1.174 115.5 
-3.97 2.133 109.2 
5.886 165.0 16.3 
8.6 -3.70 0.767 
-3.0 -1.71 0.974 




-3.36 1.173 114.7 
-3.88 2.131 108.1 
5.545 168.4 15.5 
357.9 -7.1 0.506 
337.8 -9.4 0.836 




10.1. -3.47 0.766 
-3.1 -1.71 0.072 




-2.71 1.175 114.2 
-3.82 2.130 107.6 
5.367 171.8 14.5 
0.2 -5.9 0.496 
338.3 -9.5 0.816 
11.3 113.3 0.932 
0.7 -4.5 0.498 
338.3 -9.5 0.819 




12.6 -3.25 0.773 
-3.0 -1.71 0.972 




-2.10 1.181 114.3 
-3.83 2.130 107.7 





PASS A R R I V E  
O V 1  OV2 
SPEED R A OECL 1 1 V 1 PSI  1 ECCEN SMA THETl THET2 PERIH 
SPFEO R A OECL I 1 V 1 PSI 1 ECCEN SMA THETl THET2 PERIH 
OELVC LEG KAPPA OELK R A S  OECLS COISTl  COIST2 RAP OECLP VP 
APHEL I 2 V 2 P S I  2 R A OECL 
APHEL I 2 V 2 PSI 2 R A DECL 


































































1 f 102 
0.538 
ARRIVAL DATE = 2445606.0 
-6.8 -3.56 0.760 90.4 0.413 
4.5 2.57 0.951 114.1 0.513 
25.8 3.9 14.9 0.0 0.289 
-5.3 -3.90 0.752 94.9 0.432 
4.4 2.56 0.966 115.6 0.520 
22.9 2.6 16.5 O i O  0.288 
0.719 180.6 243.9 0.4220 
0.543 238.5 304.7 0.2640 










1.016A -0.41 1.164 65.6 
O.821A -3.78 2.151 71.9 
















0.714 186.6 242.0 0.4060 
0.551 210.6 305.2 0.2640 
0.876 310.2 -17.0 18.260 
1.022A -1.12 1.160 64.5 
0.838A -3.70 2.157 71.9 
0.225 5-663 17.0 166.1 
-3.3 -4.39 0.756 100.8 0.451 
4.1 2.56 0.984 117.4 0.529 
20.7 2.1 18.3 0.0 0.287 
0.717 193.7 241.4 0.3930 
0.562 213-0 305.8 0.2650 
0.876 310.9 -22.6 18.927 
1.040A -1.96 1.163 63.2 
0.860A -3.62 2.165 71.8 




1.088A -2.99 1.180 61.7 
0.892A -3.53 2.177 71.8 







-1.0 -5.07 0.782 108.0 0.475 
3.9 2.56 1.009 119.5 0.541 
19.5 2.8 20.5 0.0 0.287 
0.738 202.7 243.1 0.3880 
0.578 716.0 306.6 0.2650 
0.876 310.3 -28.6 19.824 
ARRIVAL DATE = 2445608.0 
-7.6 -3.32 0.774 86.9 0.395 0.729 175.2 246.9 0.4410 
6.6 3.47 0.959 112.9 0.486 0.553 210.3 320.4 0.2840 
25.9 2.5 13.7 0.0 0.290 0.932 307.0 -13.8 17.200 
-6.9 -3.56 0.761 90.4 0.412 0.720 180.6 244.2 0.4230 
6.3 3.44 0.9q2 114.7 0.492 0.561 212.3 320.R 0.2850 
22.9 0.9 15.2 0.0 0.289 0.932 309.0 - 1 8 . 4  17.670 
-5.4 -3.90 0.754 94.9 0.430 0.714 186.6 242.3 0.4070 
6.0 3.41 0.997 115.7 0.500 0.570 214.4 321.3 0.2850 






60C.3 - / -  
1.017 0.21 1.173 66.7 
0.8224 -4.05 2.167 77.3 
0.268 4.912 14.2 168.9 
1.0161 -0.41 1.165 65.7 
0.8376. -3.95 2.173 77.3 
0.248 5.240 18.6 167.4 
1.0224 -1.12 1.161 64.6 
0.8554 -3 -85  2.179 77.3 
0.227 5.635 24.1 166.2 
1.040A -1.95 1.164 63.3 
0.879A -3.74 2.188 77.4 
0.705 6.165 30.6 165.5 
1.087A -2.98 1.180 61.8 
0.9146 -3.61 2.199 77.5 

























-3.3 -4.38 0.758 100.7 0.450 0.718 193.7 241.7 0.3950 
5.7 3.39 1.015 117.3 3.510 0.582 216.8 322-0 0.2860 










-1.0 -5.05 0.7R3 108.0 0.473 0.738 202.8 243.3 0.3890 
5.3 3.35 1.040 119.3 0.523 0.600 219.9 323.0 0.2860 
17.9 1.0 20.6 0.0 0.287 0.932 310.3 -37.0 19.763 






958.3 - / -  
-6.9 -3.09 0.807 82.2 0.364 
9.9 4.65 0.959 110.5 0.459 
30.7 4.7 10.7 0.0 0.293 
0.754 165.8 753.7 0.4790 
0.553 209.3 334.9 0.2990 






















1.029 1.30 1.192 68.7 
0.8076. -4.80 2.163 82.2 
0.312 4 -361  14.0 171.7 
1.022 0.77 1.182 67.8 
0.819A -4 -66  2.167 82.2 
0.290 4.624 16.9 170.4 
18.3 3.3 
166.3 -24.6 




-7.5 -3.17 0.790 84.2 0.379 
9.3 4.60 0.979 111.3 0.455 
27.3 2.3 12.2 0.0 0.291 
0.741 170.4 250.2 0.4600 
0.559 711.2 335.3 0.2990 










-7.6 -3.32 0.774 86.9 0.395 
8 . 8  4.5? 0.991 113.0 0.471 
24.2 0.7 13.7 0.0 0.290 
-6.9 -3.56 0.761 90.4 0.412 
8.9 4.45 1.003 114.3 3.478 
71 -5  0.0 15.2 0.0 0.2R9 
0.729 175.2 246.7 0.4410 
0.566 213.1 335.7 0.3000 
0.989 307.5 -20.2 17.201 
0.720 1 8 9 . b  244.2 0.4230 
0.574 215.1 335.2 0.3000 
O.qR9 309.2 -75.5 17.586 
0.715 186.6 242.3 0.4070 
0.584 211.7 336.8 0.3000 
0.9’39 710.9 -31.9 18.020 
1.017 0.21 1.173 66.7 
0.833A -4.52 2.172 82.3 
0.268 4.913 20.8 168.9 
1.0166 -0.41 1.165 65.7 
0.849A -4.38 2.178 82.4 
0.248 5.366 25.9 167.4 
1.022A -1.12 1.161 64-6 
0.868A -4.24 2.185 82.5 
0.227 5.960 32.0 166-2  
0.230 166.0 
0.489 47.7 - I- 















-3.90 0.754 94.9 0.430 
4.39 1.018 115.6 0.486 




-3.3 -4.3R 0.758 100.7 0.449 
7.4 4.30 1.036 117.2 0.497 
17.9 0.0 18.5 0.0 0.281 
0.718 193.7 741.7 0.3950 
0.597 210.7 337.5 0.3010 
0.989 310.9 -38.5 18.711 
1.0401 -1.95 1.164 63.3 
0.8944 -4.08 2.193 82.6 




-1.0 -5.05 0.783 107.9 0.472 
h.9 4.22 1.060 119.1 0.511 
17.4 0.5 20.7 0.0 O.ZR7 
0.739 202.8 243.4 0.3900 
0.616 722.R 338.5 0.301D 
0.989 310.3 -44.9 19.748 
1.0876 -2.98 1.181 61.8 
0.9316 -3.90 2.205 82.8 




ARRIVAL OATF = 2445512.0 
0.219 167.7 
0.437 47.0 











- / -  


















-3.08 0.807 8?.1 0.366 
3.3 10.4 0.0 0.?93 
6.27 0.987 110.5 0.447 
0.753 165.9 253.5 0.4780 
0.561 210.q 349.3 0.3100 
















1.029 1 - 3 0  1.191 68.6 
0.8124 -5.90 2.157 86.7 




1.072 0.77 1.181 67.7 
0.8251 -5.65 2.157 86.8 
0.288 4.651 24.5 170.3 
-3.17 0.790 84.7 0 . 3 R O  
6.09 0.907 111.7 0.453 
2.1 12.0 0.0 0.292 
0.740 170.4 249.9 0.4590 
0.568 212.9 349.7 0.3100 




-3.32 0.774 86.9 0.396 
5.93 1.004 11?.P 0.460 
0.6 13.5 0.0 0.790 
0.728 175.2 246.7 0.4400 
0.575 214.8 350.2 0.3100 
1.044 30R.7 -27.9 17.236 
1.017 0.21 1.172 66.7 
0.839A -5.42 2.162 86.9 







-3.56 0.760 90.4 0.413 
5.77 1 . 0 1 4  114.2 3.458 
0.9 1 5 . 0  0.0 0.789 
0.719 180.6 244.0 0.4220 
0.583 716.9 350.7 0.3100 
1.044 310.0 -33.4 17.637 
1.0164 - 0 - 4 1  1.165 65.6 
0.8564 -5.20 2.168 87.0 
0.246 5.357 33.9 167.3 
-3.90 0.753 94.9 0.431 
0.0 16.6 0.0 0.288 
-4.74 0.757 100.7 0.450 
5.62 1.031 115.5 0.477 
0.714 186.6 242.2 0.4070 
0.593 217.1  351.2 0.3110 
1.044 311.2 - 3 9 . 8  18.101 
0.718 193.7 241.6 0.3950 
0.637 721.6 351.9 0.3110 
1.044 311.8 -46.4 15.819 
1.022A -1.17 1.160 64.5 
0.8766, -4.98 2.175 87.2 
0.226 5.874 40.1 166.2 
1.040A -1.96 1.164 63.3 
0.903A -4.74 2.183 87.4 




32.4 -3.8 45520.0 4557n.6 
45570.6 45612.0 0.578 45.2 9.5 5.&7 1.04R 117.3 0 . 4 Q 8  
6.13 9.01 -1- 1‘1 .4  0.0 i ~ . 5  0.0 3 . 7 ~ 7  
159.7 -29.3 0.368 




DEPART P A S S  
PASS A R R I V E  
O V I  o v 1  
SPEED R A OECL I 1 V I P S I  1 FCCEN S V A  THFTl THETZ PERIH APHEL I 2 V 2 PSI  2 R A OECL SPEED 
SPEED R A OCCL 1 1 V 1 PSI 1 ECCEN SMA THE11 THET2 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
OELVC LET. KAPPA OELK R A S  OECLS C O I S T l  C0IST2 R4P OECLP VP - A  E INCL L A M  LAM2 ETA PERIC 
0.346 154.2 -1.0 -5.05 0.7R3 107.9 0.477 0.739 202.8 243.4 0.3900 1.087A -2.98 1.180 61.8 33.8 -5.4 0.572 
0.572 45.0 8.7 5.30 1.072 118.9 0.533 0.626 224.7 952.8 0.3110 0.9414 -4.48 2.195 87.6 156.9 -27.9 0.366 




ARRIVAL DATE = 2445614.0 
0.727 175.7 246.2 0.4370 
0.578 215.5 363.4 0.317 
1.098 309.3 -37.1 17.328 
0.718 180.5 243.7 o.4200 
1.098 711.3 -42.0 17.775 


















731.1 - / -  
-7.4 -3.32 0.772 86.8 0.399 
16.1 8 -15  1.009 112.5 0.451 
26.0 3.0 13.0 0.0 0.291 
1.017 0.21 1.171 
0.8396 -7.21 2.138 
0.262 5.000 38.1 
66-5 24.5 0.5 0.475 
91.1 162.7 -46.4 0.370 
68.5 114.8 69.2 0.903 
65.5 27.5 -0.9 0.493 
91.2 150.5 -44.5 0.361 
67.1 114.4 70.5 0.949 
64.4 30.2 -2.3 0.514 
91.4 158.1 -42.5 0.354 
66.0 113.6 72.6 0.970 
63.2 32.4 -3.8 0.540 
91.6 155.3 -40.3 0.347 
65.4 112.5 75.5 0.947 
61.8 33.8 -5.4 '0.573 
92.0 151.6 -37.7 0.341 
65.8 110.6 79.2 0.866 
3.232 166.1 
0.493 45.2 
477.3 - / -  
-6.8 -3.54 0.759 90.4 0.415 
14.9 7.79 1.022 113.R 0.060 
23.6 1.9 14.6 0.0 0.289 
l.Ol6A -0.41 1.163 
0.857A -6.78 2.144 
0.243 5.314 42.7 
0.251 162.7 -5.7 -3.90 0.752 94.9 0.433 
0.514 44.9 13.7 7.46 1.036 115.2 0.469 
369.3 - / -  21.6 1.4 16.4 0.0 0.288 
0.713 186.6 241.9 0.4050 
0.598 219.9 364.4 0.317 
1.098 317.7 -47.6 18.292 
1.022A -1.12 1.160 
0.8786 -6.38 2.151 
0.224 5.687 48.0 
0.287 1 5 e . 5  
0.539 44.7 




-3.7 -4.39 0.756 100.8 0,451 
12.5 7.13 1.054 116.7 3.%81 
20.4 1.7 18.3 0.0 0.287 
0.717 193.7 ?41.4 0.3930 
0.611 227.5 365.1 0.317 
1.098 312.9 -53.1 18.928 
1.040h -1.96 1.163 
0.905A -5.97 2.160 
0.203 6.160 53.3 
1.087A -2.98 1.180 
0.9446 -5.52 2.171 
0.180 6.818 57.2 
-1.0 -5.06 0.783 108.0 0.473 0.718 202.7 743.3 0.3890 
11 .2  6.74 1.078 118.6 0.498 0.631 225.6 345.9 0.317 
19.9 3.0 20.h 0.0 0.287 1.098 310.9 -57.2 19.779 
ARRIVAL DhTE = 2445524.0 
45500.0 45568.9 
45568.8 45624.0 









961.5 - I +  
-4.9 -3.55 0.763 90.4 0.409 0.721 180.6 244.6 0.4260 
2h.0 3.8 15.4 0.0 0.289 1.305 313.7 41.7 17.593 
-18.3 -9.37 1.014 112.P 3.451 0.582 715.4 414.4 0.320 
1.016A -0.41 1.166 
0.8459 12.15 1.931 
0.251 5.186 43.0 
65.9 27.9 -0.9 0.486 
06.2 124.9 57.0 0.465 
64.4 69.4 0.862 67.6 
0.248 162.5 -5.4 -3.89 0.755 94.9 0.427 0.716 194.6 742-6 0.4100 1.022A -1.11. 1.162 64.7 
0.50R 47.9 -19.0-10.19 1.024 113.9 0.459 0.5R9 218.0 414.5 0 - 3 1 9  0.859A 13-01 1.936 106.4 
860.4 - I +  23.9 3.3 17.1 0.0 0.288 1.305 317.3 44.0 18.137 0.230 5.574 45.7 166.4 
0.284 15P.3 -3.1 -4.37 0.759 100.7 0.44R 0.719 193.8 242.0 0.3970 l.040A -1.95 1.165 63.4 
0.535 48.4 -20.1-11.31 1.036 115.1 3.468 0.597 219.8 414.7 0.318 0-877A 14.17 1.942 106.7 
974.1 -I+ 72.5 3.5 18.7 0.0 0.287 1.305 320.4 46.0 18.811 0.207 6.072 48.0 165.7 
ARRIVAL D A T E  = 2445626.0 
30.5 -2.3 0.508 
23.0 58.2 0.492 
64.7 68.8 0.878 
32.5 -3.8 0.535 
20.5 59.8 0.527 
65 -1  68.6 0-856 
0.212 157.0 -7.5 -3.13 0.813 82.4 0.354 
0.423 48.2 -10.7 -4.83 0.990 110.1 3.436 
931.4 -I+ 32.0 4.2 12.7 0.0 0.291 
0.211 168.1 -8.1 -3.20 0.797 84.4 0.36R 
0.439 48.2 - l O . R  -5.07 0.998 111.1 0.442 
500.8 - / +  28.4 7.2 14.2 0.0 0.290 
0.213 167.6 -8 .0  -3.33 0,782 87.1 0.382 
0.455 48.2 -11.0 -5.33 1.006 112.1 0.449 













0.759 165.7 755.6 0.4900 
0.566 211.8 421.2 0.319 
1.334 303.2 26.6 16.084 
1.028 1.30 1.196 69.4 
0.813A 7.84 1.874 107.5 
0-331 4.170 26.7 172.5 
1.021 0.77 1.186 68.5 
0.8236 8.11 1.878 107.7 

















































0 4 2 3  
0.372 
0.871 





















0.747 170.3 252.1 0.4720 
0.571 213.4 421.3 0.319 
1.334 306.4 24.9 16.455 
0.735 175.2 248.9 0.4540 
0.576 215.0 421.3 0.318 
1.334 309.4 27.3 16.849 
1.017 0.20 1.178 67-5 
0.835A 8.41 1.883 108.0 
0.286 4.673 27.9 169.9 
0.721 165.5 -7.2 -3.54 0.770 90.4 0.398 
0.473 48.3 -11.2 -5.63 1.015 113.2 0.456 
-It 22.0 0.0 17.7 0.0 0.288 
0.727 180.7 246.3 0.4380 
0.582 216.5 421.6 0.317 
1.334 311.6 27.7 17.092 
0.722 186.9 244.6 0.4230 
0.590 218.2 421.5 0.316 
.1.334 313.4 27.8 17.393 
1.0166 -0.40 1.171 66.6 
0.8486 8.74 1.888 108.2 




0.240 161.9 -5.6 -3.85 0.764 94.8 0.414 
0.493 48.4 -11.4 -5.99 1.025 114.3 0.464 
- I t  19.4 0.0 18.8 0.0 0.287 
1.0226 -1.09 1.168 65.5 
0.8636 9.14 1.893 108.5 










0.274 157.6 -3.4 -4.29 0.769 100.3 0.432 
0.516 48.7 -11.8 -6.46 1.038 115.6 0.474 
- / +  17.3 0.0 20.6 0.0 0.287 
0.331 153.3 -1.1 -4.89 0.794 107.2 0.452 
0.547 49.2 -12.3 -7.16 1.054 117.2 0.487 
-I+ 16.1 0.0 22.7 0.0 0.287 
0.423 149.7 1.2 -5.70 0.857 115.1 0.482 
0.591 50.0 -13.3 -8.33 1.079 119.3 0.507 
188.8 -It 16.6 0.6 25.6 0.0 0.289 
0.727 194.2 244.2 0.4130 
0.599 220.1 421.6 0.315 
1.334 314.9 27.0 17.892 
0.748 203.6 246.2 0.4100 
0.611 222.4 421.8 0.313 
1.334 315.9 24.7 18.759 
O . R l 0  216.4 252.4 0.4190 
0.631 225.4 422.0 0.311 
1.334 315.7 20.7 20-247 
1.0406 -1.89 1.171 64.4 
0.8826 9.65 1.900 108.8 
0.222 6.658 28.3 166.8 
1.0876 -2.86 1.188 63.2 
0.909.9 10.38 1.909 109.2 
0.198 7.139 26.5 167.1 
1.201A -4.04 1.230 61.7 
0.9516 11.62 1.922 109.9 
0.170 7.193 23.3 168.6 



















-7.8 -3.16 0.816 82.5 0.349 0.762 165.6 256.6 0.4960 
-6.9 -3.09 0.986 110.0 0.438 0.563 211.2 427.6 0.317 




1.30 1.198 69.7 
6.41 1.830 1 0 9 - 1  










-8.3 -3-21 0.800 84.6 0.362 0.750 170.3 253.1 0.4780 
-6.9 -3.20 0.994 111.3 3.444 0.568 212.8 427.6 0.316 




0.76 1.189 68 -8  
6.55 1.834 109-4 



















-8.3 -3.33 0.786 87.1 0.376 0.739 175.3 250.0 0.4610 
-6.9 -3.33 1.002 112.0 0.451 0.573 214.3 427.7 0.315 




0.20 1.180 67.9 
6.71 1.839 109.6 










-7.5 -3.53 0.775 90.5 0.341 0.730 180.7 247.4 0.4450 
-7.0 -3.47 1.010 113.1 0.458 0.579 215.8 427.7 0.314 




-0.40 1.174 67.0 
6.87 1.844 109.8 









0.235 161.5 -5.8 -3.83 0.769 94.7 0.406 0.727 187.0 245.8 0.4320 1.0224. -1.08 1.171 66.0 31.6 -2.4 0.483 
0.483 49.8 -7.0 -3.63 1.020 114.2 0.466 0.586 217.5 427.8 0.313 0.859A 7.07 1.849 110.1 131.9 31.5 0.409 
5.26 10.17 -I+ 18.7 0.0 19.8 0.0 0.287 1-358 311.9 14.3 16.960 0.254 6.154 15.1 168.0 41.0 68.7 1.307 
21 ti 
1983 
EAR7 H-V ENUS -M ERUlRY 
DEPART PASS SPEED 
PASS ARRIVE SPEED 
O V 1  OV2 OELVC 
45520.0 45572.7 0.268 
45572.7 45628.0 0.505 
5.82 10.58 
45530.0 45574.C 0.324 
45574.0 45628.0 0.534 
6.85 11.12 
R A OECL I 1 V 1 PSI 1 ECCEN 
R A OECL I 1 V 1 PSI 1 ECCEN 
LEG KAPPA OELK R A S  OECLS COIST1 
SMA THETl THE12 PERIH 
SHA THE11 lHET2 PERIH 
COISTZ RAP OECLP VP 
0.731 194.5 245.6 0.4220 
0.595 219.4 427.8 0.312 
1.358 312.9 10.9 17.427 
0.753 204.0 247.8 0.4210 
0.607 221.6 427.9 0.310 
1.358 313.2 5.9 18-256 
0.815 217.1 254.3 0.4320 
0.626 224.6 428.0 0.308 
1.358 312.8 0.1 19.780 
APHEL I 2 V 2 PSI  2 
APHEL I 2 V 2 PSI 2 
- A  E INCL LAM1 
1.040A -1.86 1.175 65.0 
0.8776 7.31 1 -856  110.5 
0.232 6.893 12.3 167.5 
1.086A -2.80 1.192 63.8 
0.903A 7.64 1.865 110.9 
0.208 7.311 8.8 167.8 
R A  



































57.1 -3.5 -4.24 0.774 100.2 0.423 
50.0 -7.1 -3 .84 1.033 115.5 0.475 
- I +  16.1 0.0 21.7 0.0 0.287 
52.8 -1.0 4 - 8 1  0.800 106.8 0.442 
50.4 -7.2 -4.14 1.049 117.1 0.488 
-I+ 15.7 0.0 23.8 0.0 0.288 
45540.0 45575.9 0.413 149.2 1.2 -5.56 0.861 114.4 0.470 
45575.9 45628.0 0.575 51.1 -7.5 -4.61 1.072 119.2 0.537 
8.72 11.94 -/+ 16.5 0.0 26.7 0.0 0.289 
1.199A -3.93 1-234 62.6 
0.943A 8.16 1.878 111.6 
0.179 6.955 7.6 169.3 















































-8.1 -3.18 0.819 82.7 0.345 
-4.3 -1.89 0.980 109.7 0.440 
32.0 3.0 14.6 0.0 0.289 
-8.6 -3.23 0.803 84.7 0.357 
-4.2 -1.95 0.988 110.7 0.445 
28.4 0.9 16.2 0.0 0.288 
0.764 165.6 257.4 0.5010 
0.560 210.3 433.4 0.314 
1.379 304.5 14.3 15.801 
0.752 170.2 254.0 0-4840 
0.564 211.8 433.4 0.313 
1.379 307.3 12.8 16-145 
0.742 175.3 250.9 0.4670 
0.569 213.3 433.4 0.312 
1.379 309.4 10.9 16.373 
0.734 180.8 248.5 0.4520 
0-575 214.8 433.3 0.311 
1.379 310.9 8.5 16.536 
0.7’40 187.2 246.9 0.4390 
0.581 216.4 433.3 0.310 
1.379 312.1 3.2 16.812 
0.735 194.7 246.7 0.4300 
0.589 218.2 433.3 0.309 
1.379 312.9 0.7 17.289 
1.028 1.30 1.199 70.0 
0.806P 5.52 1.788 110.5 
































































1.021 0.76 1.191 69.1 
0.816A 5.59 1.792 110.7 
0-327 4-209 12.8 172.2 
1.017 0.20 1.183 68.3 
0.826A 5.67 1.796 111.0 
0.305 4.604 11.1 170.9 
-8.5 -3.34 0.789 87.2 0.371 
-4.2 -2.01 0.995 111.7 0.452 
25.1 0.0 17.7 0.0 0.288 
-7.6 -3.53 0.778 90.5 0.385 
-4.2 -2.07 1.004 112.8 0.458 
22.1 0.0 19.2 0.0 0.287 
1.0166 -0.40 1.177 67.4 
0.8386 5.76 1.801 111-2 
0.283 5.214 8 - 9  169.6 
1.022A -1.07 1.174 66.5 
0.8524 5.85 1.806 111.5 
0.262 5.872 6.2 168.5 
1.040A -1.84 1.178 65.5 
0.8694 5.97 1.813 111.8 
0.240 6.455 4.2 168.0 
1.086A -2.76 1.195 64.4 
O.893A 6.13 1.821 112.3 
0.216 6.693 7.0 168.4 
-5.9 -3.Rl 0.773 94.7 0.399 
-4.2 -2.15 1.013 113.9 0.466 
19.6 0.0 20.8 0.0 0.287 
-3.6 -4.20 0.779 100.0 0.415 
-4.2 -2.24 1.025 115.1 0.475 
17.8 0.0 22.6 0.0 0.287 
-1.0 -4.75 0.805 106.5 0.434 
-4.2 -2.37 1.040 116.7 0.488 
17.2 0.0 24.8 0.0 0.288 
1.3 -5.46 0.865 114.0 0.461 
-4.3 -2.57 1.063 118.8 0.506 
1 8 . 4  0.9 27.6 0.0 0.290 
ARRIVAL 
-8.3 -3.20 0.821 82.8 0.340 
- 2 . 3  -1.00 0.974 109.2 0.441 
33.2 3.5 15.6 0.0 0.289 
0.758 204.4 249.1 0.4290 
0.600 220.4 433.3 0.307 
1.379 313.1 -4.9 18.134 
0.819 217.7 255.7 0.4410 1.197A -3.85 1.236 
0.61R 223.2 433.3 0.305 0.930A 6.36 1.834 
1.379 312.1 -10.3 19.504 0.187 6.602 12.0 
DATE = 2445632.0 
63.2 34.6 -7.6 0.562 
12.9 133.7 23-4  0.471 















- I+  
0.226 160.8 
0.467 53.6 







0.767 165.5 258.3 0.5060 
0.556 209.2 438.5 0.311 
1.397 305.3 10.4 15.669 
1.027 1.30 1.201 
0.8014 4.92 1.749 
0.361 3.906 10.4 
1.021 0.76 1.193 
0.8104 4.95 1.753 
0.337 4.117 8.4 
1.016 0.20 1.185 
0.820A 4.99 1.757 
0.314 4.376 6.1 
70.3 20.9 3.6 0.405 
11.7 140.9 20.3 0.402 




-8.9 -3.24 0.806 84.8 0.352 
-2.2 -1.02 0.981 110.3 0.%46 
29.7 1.5 17.1 0.0 0.288 
0.755 170.2 254.9 0.4890 
0.560 210.6 438.5 0.310 
1.397 308.0 8 . 4  16.001 
69.5 24.1 2.0 0.419 
11.9 140.6 20.0 0.409 



















-8.7 -3.34 0.793 87.3 0.365 
-2.2 -1.05 0 . 9 8 8  111.3 0.452 
26.4 0.0 18.6 0.0 0.287 
-7.8 -3.52 0.782 90.5 0.378 
-7 .2  -1.08 0.996 112.3 0.459 
23.6 0.0 20.1 0.0 0.287 
-6.0 -3.79 0.778 94.7 0.393 
-2.2 -1.11 1.005 113.4 0.466 
21.2 0.0 21.7 0.0 0.287 
0.745 175.3 251.9 0.4730 
0.565 212.1 438.4 0.309 
1.397 310.4 6.0 16.319 
0.737 180.9 249.5 0.4580 
0.570 213.6 438.4 0.308 
1.397 311.8 3.0 16.485 
0.734 187.3 248.0 0.4460 
0.575 215.1 438.4 0.307 
1.397 312.9 -0.7 16.767 
68.6 27.2 0.5 0.434 
12.1 140.3 19-8 0.417 
71.4 28.8 68.3 1.061 
1-016A -0.40 1.179 67.8 
0.831A 5.03 1.761 112.4 
0.293 4.900 3.4 170.1 
1.022A -1.06 1.177 66.9 
0.8446 5.07 1.766 112.6 



















0 ~ 4 5 0  
0.426 
1 - 141 









-3.6 -4.17 0.7P4 99.9 0.408 
-2.2 -1.15 1.016 114.7 0.475 
19.6 0.0 23.5 0.0 0.288 
0.739 195.0 247.9 0.4380 
0.583 216.9 438.3 0.306 
1.397 313.7 -5.4 17.254 
1.041A -1.82 1.181 66-0  
0.859A 5.12 1.772 113.0 




-1.0 -4.69 0.809 106.2 0.426 
-2.2 -1.20 1.030 116.2 0.486 
19.2 0.0 25.7 0.0 0.289 
0.762 204.8 250.4 0.4370 
0.593 219.0 438.3 0.304 
1.397 313.9 -10.8 18.108 
1.086A -2.71 1.198 64.9 
0.881A 5.19 1.780 113.4 







1 . 4  -5.37 0.868 113.5 0.453 
-2 .1  -1.28 1.051 118.2 0.503 
20.6 2.5 28.5 0.0 0.291 
O.fl23 218.2 257.1 0.4500 
0.608 221.7 438.2 0.302 
1.397 312.1 -15.4 19.205 
1.1966, -3.78 1 -239  63.8 
0.9156 5.29 1.793 114.1 










A R R I V A L  
-8.6 -3.22 0.824 82.9 0.335 
-0.7 -0.29 0.966 108.7 0.442 
34.8 4.5 16.6 0.0 0.288 
DATE = 2445634.0 
0-769 165.5 259.3 0.5110 
0.551 207.9 443.2 0.308 






927.6 - /+  
1.027 1.30 1.203 70.6 
0.795A 4.49 1.712 112.6 










45480.0 45570.4 0.198 167.5 -9.1 -3.25 0.809 84.9 0.347 0.758 170.2 255.9 0.4950 1.021 0.76 1.195 69.8 
45570.4 45634.0 0.413 55.8 -0.7 -0.30 0.973 139.8 0.441 0.555 209.3 443.1 0.307 0.804A 4.50 1.716 112.8 
4.72 10.84 543.3 -I+ 31.3 2.5 18.1  0.0 0.287 1.411 308.9 5.0 15.852 0.347 4.022 5.1 173.1 
45400.0 45571.3 0.199 166.7 -9.0 -3.35 0.796 87.4 0.359 0.748 175.3 252.9 0.4790 1.016 0.20 1.187 69.0 
45571.3 45634.0 0.427 55.8 -0.7 -0.30 0.Q80 110.9 0.453 0-559 210.8 443.0 0.306 0.813A 4.51 1.720 113.1 
4.73 11.06 188.9 - I +  28.2 0.9 19.6 0.0 0.287 1.411 311.3 7 . 4  1%-188 0.324 4.237 2.4 171.9 
45500.0 45572.3 0.206 164.3 -8.0 -3.51 0.786 90.6 0.372 0.740 181.0 250.5 0.4650 1.0164, -0.39 1.182 68.2 
45572.3 45634.0 0.447 55.8 -0.6 -0.31 0.987 111.9 3.459 0.564 212.2 4 4 3 . 0  0.305 0.823A 4.52 1.724 113.3 
4.R3 11.30 - /+  25.4 0.0 21.1 0.0 0.287 1.411 313.1 -0.8 €6.478 0.302 4.552 1.1 170.7 
24.6 2.1 0.413 
44.5 16.7 0.432 
24.8 69.3 0.940 
27.6 0.5 0.427 
44.2 16-6 0.440 
24.4 68.3 1.009 
30.4 -1.0 0.443 
44.0 16.2 0.448 
24.1 68.0 1.074 
21 7 















SPEED R A OECL I 1 V 1 PSI 1 ECCEN S M A  THFTl THET2 PERIH APHEL I 2 V 2 PSI  2 
SPEED K A OECL I 1 V 1 PSI 1 ECCEN SMA THETl THE12 PERIH APHEL I 2 V 2 PSI 2 
OELVC LEG KAPPP OELK PAS OECLS C O l S T l  COIST2 R A P  OFCLC VP - A  E INCL LAUl 
0.222 160.4  -6.1 -3.76 0.782 94.6 0.386 0.737 187.5 249.1 0.4530 1.022A -1.05 1.180 67.3 
0.459 55.8 -0.6 -0.32 0.996 112.9 0.466 0.569 213.7 442.9 0.304 0.835A 4.53 1.729 113.6 
-/+ 23.1 0.0 22.7 0.0 0.287 1.411 314.2 -4.6 16.763 0.281 4.984 4.9 169.6 
0.254 155.9 -3.6 -4.13 0.788 99.7 0.400 0.743 195.2 249.1 0.4460 1.041A -1.80 1.184 66.4 
0.479 56.0 -0.6 -0.33 1.006 114.1  0.474 0.576 215.4 442.8 0.303 0.8491 4.55 1.734 113.9 
-I+ 21.7 0.0 24.5 0.0 0.288 1.411 314.9 -9.2 17.252 0.258 5.314 9.5 169.1 
0.307 151.5 -1.0 -4.63 0.814 105.9 0.418 0.766 205.2 251.7 0.4460 1.086A -2.67 1.201 65.5 
0.504 56.3 -0.6 -0.34 1.020 115-6 0.485 0.585 217.5 442.7 0.301 0.8696. 4.56 1.742 114.4 
121.7 -I+ 21.4 0.5 26.6 0.0 0.289 1.411 314.8 -14.1 18.031 0.233 5.497 14.5 169.4 
ARRIVAL DATE = 7445636.0 
R A  







































































-9.4 -3.27 0.812 85.0 0.342 0.761 170.2 256.9 0.5010 
33.3 3.8 19.1 0.0 0.287 1.423 309.9 2.4 15.698 
0.7 0.30 0.965 109.2 0.448 0.550 208.3 447.2 0.304 
1.021 0.76 1.197 70.2 
0-797A 4.17 1.682 113.7 
0.359 3.925 2.9 173.6 









-9.2 -3.35 0.800 87.5 0.354 0.751 175.4 254.0 0.4850 
0.7 0.31 0.971 110.2 0.453 0.554 209-4 447.2 0.303 
30.2 2.2 20.6 0.0 0.287 1.423 312.2 -0.3 16.019 
1.016 0.20 1.190 69.4 
0-806A 4.16 1.685 113.9 













-8.2 -3.50 0.790 90.6 0.366 0.744 181.1 251.7 0.4720 
0.7 0.31 0.978 111.2 3.459 0.558 210.8 447.1 0.302 
27.5 0.9 22.1 0.0 0.287 1.423 314.1 -3.5 16.363 
1.016A -0.39 1.185 68.6 
0.815A 4.15 1.690 114.1 
0.313 4.351 3.5 171.2 
1.022A -1.04 1.183 67.8 
0.826A 4.14 1.694 114.4 
0.291 4.602 7.3 170.2 
1.041A -1.77 1.187 66.9 
0.8391 4.13 1.700 114.7 
0.269 4.907 11.7 169.7 
-1.0 0.435 
13.7 0.472 
68 -1  1.005 
-2-5 0.451 




69 -8  1 -024  
0.218 160.0 -6.2 -3.74 0.786 94.6 0.379 0.741 187.6 250.3 0.4610 
0.451 58.3 0.6 0.32 0.986 112.3 0.466 0.563 212.3 447.0 0.301 




-3.7 -4.09 0.793 99.6 0.393 
0.6 0.32 0.996 113-5 0.473 
24.0 0.5 25.5 0.0 0.288 
0.747 195.5 250.4 0.4540 
0.569 213.9 446.9 0.300 







0.302 151.0 -0.9 -4.56 0.818 105.7 0.409 0.770 205.6 253.1 0.4550 
0.493 58.7 0.6 0.33 1.009 115.0 3.484 0.578 215.9 446.7 0.298 
540.4 - I+  23.8 2.1 27.6 0.0 0.290 1.423 315.4 -15.9 17.772 
1.086A -2.63 1.204 66.0 
0.8576, 4.11 1.707 115.2 





-9.5 -3.35 0.803 87.6 0.347 
1.8 0.83 0.962 109.5 0.454 
32.5 3.7 21.8 0.0 0.287 
-8.3 -3.50 0.794 90.7 0.359 
1.8 0.84 0.969 110.5 3.460 
29.9 2.5 23.3 0.0 0.287 
OPTE = 2445638.0 
0.754 175-4 255.2 0.4920 
0.549 207.9 450.9 0.300 
1.432 313.K -2.3 15.844 
0.747 181.2 252.9 0.4790 
0.553 209.2 450.8 0.299 
1.432 315.0 -5.4 16.171 
O:l92 166.2 
0.412 61.2 






428.2 - I+  
1.016 0.20 1.192 69.8 
0.798A 3.89 1.654 114.6 
0.348 4.017 2.6 173.1 
1.016A -0.39 1.187 69.0 
0.807A 3.87 1.658 114.8 
















-6.3 -3.72 0.791 94.6 0.371 
1.7 0.85 0.976 111.6 0.466 
27.8 1.9 24.8 0.0 0.288 
0.745 187.8 251.6 0.4680 
0.557 210.7 450.6 0.298 
1.432 316.3 -9.0 16.533 
1.022A -1.03 1.186 68.2 
O.817A 3.84 1.663 115.1 




0.244 154.9 -3.7 -4.05 0.798 
512.6 -I+ 26.5 2.1 26.6 
0.296 150.5 -0.9 -4.50 0.823 
0.4P2 61.3 1.7 0.R9 0.997 
960.8 -I+ 26.3 3.8 28.6 














0.752 195.8 251.8 0.4620 
0 -563  212.3 450.5 0.297 
1.432 316.8 -13.0 16.958 
0.775 206.1 254.6 0.4640 
0.570 214.2 450.3 0.295 
1.432 316.0 -16.9 17.505 
DATE = 2445640.0 
0.751 181.3 254.2 0.4870 
0.547 207.6 454.1 0.295 
1.438 316.0 -6.9 15.974 
1.041A -1.75 1.191 67.4 
0.829A 3.81 1.668 115.4 
0.280 4.747 13.1 170.3 
1.086A -2.59 1.208 66.6 
0.845A 3.78 1.675 115-8 



















-8.5 -3.49 0.799 90.7 0.352 
2.R 1.29 0.959 109.8 0.460 
32.5 4.2 24.4 0.0 0.288 
1-016A -0.39 1.190 69.4 
0.7984 3.65 1.630 115.4 







-6.4 -3.70 0.796 94.6 0.364 
2.7 1.31 0.966 110.9 0.466 
30.4 3.6 26.0 0.0 0.289 
0,749 188.0 253.0 0.4770 
0.551 209.3 453.9 0.294 
1.438 317.2 -10.2 16.316 
1.0226, -1.02 1.189 68.7 
0.8074 3.61 1.634 115.6 







-3.7 -4.01 0.803 99.3 0.377 
2.7 1-33 0.974 112.0 0.472 
29.1 3.9 27.7 0.0 0.290 
0.756 196.2 253.3 0.4710 
0.556 210-6 453.8 0.293 
1.438 317.6 -13.9 16.717 
1.0416 -1.73 1.194 68.0 
0.8184. 3.57 1.639 115.9 






APHEL I 2 V 2 P S I  2 R A OECL SPEED 
APHEL I 2 V 2 P S I  2 R A M C L  SPEED 
E I N C L  LAN1 L A W  ETA PER16 -A 
DEPART P 4 S S  
PASS ARRIVE 
O V 1  OV2 
SPEED R A OECL I 1 V 1 P S I  1 ECCEN SMA T H E T l  THETZ P E R l H  
SPEED R A OECL I 1 V 1 P S I  1 ECCEN SHA T H E T l  THETZ P E R I H  
OELVC LEG KAPPA OELK RAS OECLS C O I S T I  COISTP RAP OECLP VP 
ARRIVAL DATE = 2446436.0 
0.348 102.2 19.7 -1.38 0.879 70.0 0.409 0.796 143.1 461.0 0.471 
0.508 296.1 -6.4 -3.97 1.070 55.0 0.452 0.611 135.8 278.0 0.3350 
+/- 19.1 0.0 141.2 0.0 1.357 1.324 36.9 -9.5 17.888 
1.122 -4.29 1.235 113.5 315.1 -9.6 0.508 
0.888 6.47 1.653 67.1 324.2 12.2 0.811 




0.355 111.3 16.5 -2.35 0.871 69.5 0.421 0.789 144.4 463.3 0.457 
0.526 304.8 -4.9 -2.74 1.049 63.9 0.478 0.594 139.2 270.3 0.3100 
312.7 +I- 20.7 1.1 152.4 0.0 1.394 1.324 47.5 -14.9 18.572 
1.122 -4.79 1.231 114.4 325.0 -10.3 0.525 
0.879 5.61 1.639 64.5 327.9 '3.7 0.859 
0.215 5.893 163.1 12.6 166.3 104.3 0.981 
ARRIVAL DATE = 2446438.0 
0.131 101.6 20.1 -1.16 0.880 71.1 0.394 0.797 143.5 459.4 0.483 
0 .488 295.1 -9.9 -4.85 1.081 66.3 0.427 0.621 133.6 283.5 0.3560 
+/- 18.4 0.0 139.1 0.0 1.349 1.343 34.4 0.6 17.073 
1.111 -4.13 1.235 112.5 313.8 -9.7 0.488 
0.886 7.78 1.690 69.3 326.1 l b - 4  0.742 
0.249 6.253 170.1 11.0 156.5 104.7 1.307 
46110.0 46326.8 
46326.8 46438.0 
1 - 0 3  20.95 
0.333 110.5 17.0 -2.03 0.872 71.0 0.402 0.790 145.0 461.3 0 -473  
0.500 303.7 -7.2 -3.73 1.063 65.5 0-449 0.606 136.8 276.1 0.3340 
+/- 19.7 0.0 149.8 0.0 1.385 1.343 45.0 -9.2 17.687 
1.108 -4.56 1.231 113.2 323.4 -10.4 0.499 
0.878 6.41 1.638 66.9 329.7 12.5 0.779 




0.139 119.2 13.6 -2.92 0-862 70.7 0.415 0 -783  146.3 463.7 0.458 
0.517 312.4 -5.6 -3.09 1.041 64.4 3-475 0.589 140.3 268.5 0.3090 
319.8 +/- 21.3 1.2 160.9 0.0 1.421 1.343 55.4 -13.6 lR.350 
1.107 -4.91 1.227 114.1 333.3 -10.7 0.516 
0.868 5.50 1.623 64.3 333.6 9.8 0.825 
0.222 5.729 163.9 13.1 166.3 105.0 0.980 
ARRIVAL DATE = 2446440.0 
0.322 101.3 20.3 -1.05 0.880 71.7 0.386 0.798 143.8 458.5 0.490 
0.478 294.6 -14.8 -6.97 1.090 67.4 0.407 0.628 131.9 288.4  0.3730 
+/- 18.8 0.0 138.0 0.0 1.346 1.360 30.5 15.4 16.766 
0.316 109.8 17.4 -1.80 0.872 72.1 0.388 0.791 145.5 459.7 0-484 
0.481 302.8 -10.5 -5.07 1.075 66.7 0.425 0.615 134.7 281.6 0.3540 
+/- 19.0 0.0 147.7 0.0 1.379 1.360 42.4 -0.0 16.911 
0.318 118.2 14.0 -2.b0 0.863 72.1 0.396 0.784 147.0 461.8 0.473 
0.492 311.3 -7.9 -4.01 1.056 65.9 0.447 0.600 138.3 274.3 0.3320 
+/- 20.3 0.0 158.3 0.0 1.413 1.360 52.8 -8 .3 17.524 
0.324 126.5 10.5 -3.38 0.853 71.8 0.409 0.776 148.4 464.1 0.459 
0.508 319.8 -6.3 -3.39 1.033 64.9 0.473 0.583 141.5 266.8 0.3070 
335.6 +/- 21.9 1.3 169.4 0.0 1.447 1.360 63.0 -11.7 18.140 
ARRIVAL DATE = 2446442.0 
1.105 -4.05 1.235 112.0 313.1 -9.7 0.477 
0.884 9.73 1.648 71.1 328.2 22.4 0.692 







1.097 -4.40 1.231 112.2 322.1 -10.5 0.481 
0.876 7.59 1.637 69.0 331.4 16.5 0.712 
0.256 6.067 169.4 11.9 156.2 105.2 1.298 
1.094 -4.68 1.227 112.9 331.6 -10.8 0.492 
0.868 6.23 1.625 66.7 335.2 12.5 0.747 




1.094 -4.87 1.223 113.8 341.5 -10.8 0.508 
0.859 5.29 1.610 64.1 339.2 9.7 0.791 
















0.325 101.4 20.2 -1.09 0.880 
0.481 294.8 -21.1 -9.74 i.095 
+/- 21.2 0.0 138.4 
0.307 109.4 17.7 -1.h.3 0.873 
0.471 302.2 -14.9 -6.93 1 . 0 8 4  
+/- 19.1 0.0 146.5 
0.302 117.4 14.5 -2.36 0.864 
0.474 310.1 -10.9 -5.23 1.068 
+/- 19.6 0.0 156.1 
0.303 125.4 10.9 -3-07 0.854 
0.485 318.6 -8.4 -4.24 1.049 
+/- 21.0 0.0 166.7 
0.310 193.3 7.3 -3.75 0.844 
0.501 327.0 -6.8 -3.64 1-025 
















0.797 143.7 458.8 0.487 
0.633 130.7 292.3 0.3850 
1.375 24.6 31.2 17.250 
1.107 -4 .08 1.235 112.2 313.4 -9.7 0.481 
0.881 12.35 1.646 72.5 331.1 30.3 0.666 
0.256 5.441 144.3 10.9 142.5 110.2 1.137 
0.791 1 4 5 . 8  458.9 0.491 
0.622 131.1 286.6 0-3700 
1.375 38.8  12.9 16.574 
0.785 141.7 460.3 0.485 
0.609 136.3 279.9 0.3510 
1.375 50.2 0.0 16.773 
1.092 -4.31 1.232 111.7 321.3 -10.5 0.470 
0.875 9.26 1.638 70.8 333.2 22.1 0.661 
0.267 6.021 161.6 11.7 149.8 107.2 1.343 
1.085 -4.52 1.228 112.0 330.2 -10.9 0.474 
0.867 7.29 1.628 68.8 336.7 16.4 0.681 
0.263 5.877 168.9 12.4 156.0 105.9 1.284 
1.082 -4.65 1 . 2 2 4  112.6 339.7 -10.9 0.485 
0.859 5.97 1.615 66.4 340.6 12.4 0.715 
0.252 5.498 168.1 12.9 161.6 106.3 1.132 
1-08.? -4.69 1.219 113.5 349.6 -10.5 0.501 
0.849 5.01 1.599 63.9 344.8 9.5 0.758 
0.236 5.442 167.1 13.3 166.6 107.1 0.969 
0.778 149.2 462.3 0.473 
0.594 139.3 272.7 0-3250 
1.375 60.3 -6.7 17.367 
0.770 150.6 464.8 0.459 
0.577 142.8 265.2 0.3040 
1.375 70.4 -9.3 17.954 





0.309 109.4 17.6 -1.69 0.873 
0.472 302.3 -20.4 -9.33 1.089 
+/- 20.9 0.0 146.7 
72.6 0.381 0.791 145.8 459.0 0.490 
68.5 0.391 0.627 132.0 290.8 0.3820 
0.0 1.375 1.388 33.R 27.2 16.878 
1.093 -4.32 1.232 111.8 321.4 -10.5 0.472 
0.872 11.45 1.640 72.2 335.6 29.4 0.632 
0.266 5.523 147.9 11.7 142.6 110.2 1-20?. 
0.793 116.9 14.7 -2.?3 0.864 
0.464 309.7 -14.7 -6.86 1.077 
+/- 19.6 0.0 154.9 
73.8 0.375 0.785 148.1 459.4 0 -491  
6 8 . 1  0.404 0.616 134.4 255.0 0.36m 
0.0 1.402 1.388 46.9 11.3 16.424 
1.079 -4.43 1.228 111.5 329.4 -11.0 0.464 
0.866 8.73 1.632 70.5 338.2 21.7 0.631 












0.2@8 124.3 1 1 . 4  -2.84 0.855 
0.468 317.6 -11.2 -5.35 1.061 
+/-  20.3 0.0 164.5 
74.3 0.378 0.778 150.0 460.9 0.484 
5 7 . 4  0.423 0.603 137.3 278.4 0.3480 
0.0 1.432 1.388 57.7 0 . 8  16.661 
1.073 -4.49 1.224 111.8 338.2 -11.0 0.468 
0.858 6.91 1.621 68.5 341.9 16.2 0.651 
0.270 5.682 168.7 12.6 156.0 106.8 1.265 
0.290 131.9 7.8 -3.45 0.845 
0.479 325.7 -8.9 -4.43 1.041 
+ / -  21.7 0.0 175.0 
0.295 139.5 4.2 -4.00 0.835 
0.493 333.Q -7.3 -3.87 1.016 
421.7 +/- 23.4 1.6 185.9 
74.4 0.387 0.771 151.6 463.0 0.473 
66.7 0.445 0.588 140.6 271.3 0.3260 
0.0 1.463 1.388 67.4 -4.5 1 7 2 3 6  
1.070 -4.48 1.220 112.4 347.6 -10.6 0.478 
0.850 5.63 1.608 66.2 346.1 12.2 0.684 
0.259 5.319 169.1 12.9 161.7 107.5 1.117 
1.069 -4.37 1.215 113.3 357.4 -9.9 0.492 
0.840 4.66 1.592 63.7 350.4 9.2 0.725 
0.244 5.303 169.1 13.0 166.8 108.3 0.960 
74.3 0.399 0.764 157.1 465.4 0.459 
65.9 0.472 0.571 144.1 263.9 0.3010 
0.0 1.493 1.388 77.4 -6.3 17.759 







0.320 110.0 17.3 -1.86 0.872 
0.485 303.0 -76.3-12.17 1.092 
499.8 +/-  24.3 2.0 14R.2 
71.8 0.391 0.791 145.4 460.2 0.481 
69.1 0.380 0.629 131.4 294.0 0.3900 
0.0 1.380 1.398 28.7 39.0 17.579 
1.100 -4.44 1.231 112.5 322.4 -10.5 0.485 
0.869 14.04 1.644 73.3 338.9 37.7 0.624 
0.251 5.175 135.5 11.9 135.0 112.5 0.945 
0.293 116.8 14.7 -2.23 0 . 8 5 4  
0.464 309.7 -19.8 -8.94 1.083 
+/- 20.9 0.0 154.9 
73.8 0.375 0.785 14R.1 459.4 0.491 
68.8 0.390 0.621 133.3 289.4 0.3790 
0.0 1.402 1.398 42.5 24.1 16.599 
1.079 -4.42 1.228 111.5 329.3 -11.0 0.464 
0.864 10.59 1.637 72.0 340.2 28.6 0.598 




OFPART P A S S  SPEEO R A O E C L  I 1 V 1 P S I  1 ECCEN SMA T H E T l  T H F T Z  P E R I H  
P A S S  A R R I V E  SPEEO R A O E C L  1 1 V 1 P S I  1 E C C E N  SMA T H E T l  T H E T 2  P E R I H  
O V 1  OV2 O E L V C  L E G  KAPPA O E L K  RAY O E C L S  C O I S T l  C O I S T 2  RAP OECLP V P  
46110.0 46335.0 0.279 123.6 11.6 -2.70 0.1756 74.9 0.371 0.779 150.5 450.1 0.490 
46335.0 46446.0 0.45P 316.9 -14.9 -6.40 1.070 68.3 0.404 0.610 135.7 283.6 0.3640 
6.02 15.71 +/-  70.2 0.0 163.2 0.0 1.428 1.398 54.6 10.8 16.300 
46140.0 46340.9 0.275 130.6 8.2 -3.22 0.846 75.5 0.374 0.772 157.6 461.6 0.483 
46340.9 46446.0 0.462 324.6 -11.5 -5.44 1.053 67.8 9.423 0.597 13.9.7 277.1 0.3450 
5.94 16.30 +/- 21.0 0.0 172.7 0.0 1.456 1.398 64.9 2.3 16.557 
46150.0 46347.2 0.276 137.P 4.8 -3.71 0.836 75.8 0.383 0.765 154.3 463.7 0.472 
46347.2 46446.0 0.472 332.5 -9.3 -4.59 1.032 67.1 0.445 0.582 141.9 270.1 0.3230 
5.96 17.24 +I- 22.5 0.0 183.0 0.0 1.485 1.398 74.7 -1.9 17.114 
APHEL I 2 V 2 PSI 2 
b P H E L  I 2 V 2 PSI 2 
- 4  E I N C L  L A M 1  
1.068 -4.40 1.224 111.3 
0.857 8.17 1.628 70.3 
0.282 5-693 162.9 12-5 
1.062 -4-33 1.220 111-6 
0.850 6.48 1.617 68.3 
0.277 5.476 168.5 12.6 
R A O E C L  
R A O E C L  















































































1.059 -4.18 1.216 112.3 355.3 -10.0 
0.841 5.25 1.604 66.0 351.5 11.9 




0.281 145.2 1.3 -4.15 0.825 
498.1 +I- 24.3 2.0 193.8 




A R R I V A L  
0.758 155.7 466.1 0.458 
0.565 145.5 262.9 0.2980 
1.398 84.2 -3.0 17.573 
D A T E  = 2446448.0 
0.785 147.7 460.3 0.484 
0.624 132.7 293.0 0.3860 
1.407 37.6 35.1 17.301 
0.779 150.6 460.0 0,491 
0.615 134.7 288.2 0.3750 
1.407 59.8 22.0 16.393 
1.058 -3-94 1.210 113-1 
0.832 4.27 1.587 63.5 




46120.0 46330.7 0.302 117.4 14.5 -2.36 O . R h 4  
46330.7 46448.0 0.474 310.3 -25.1-11.39 1.086 




1.085 4 - 5 2  1 -228  112.0 
0.861 12.79 1.644 73.0 







C.278 123.5 11.7 -2.68 0.856 
0.457 316.8 -19.2 -8.61 1.076 




1.067 -4-39 1.225 111.2 
0.856 9.77 1.637 71.7 










0.266 l Z C . 8  4.5 -3 .OR 0.847 
0.453 323.9 -14.8 -6.73 1.062 




0.773 153.2 460.8 0.489 
0.604 137.2 282.5 0.3600 
1.407 67.0 11.0 16.207 
1.057 -4.25 1.221 111.2 345.0 -10.7 
0.849 7.59 1.628 70.0 348.2 23.8 
0.289 5-490 162.8 12.4 149.6 108.9 
0.262 116.2 5.2 -3.50 0.837 
0.456 331.3 -11.8 -5.51 1.045 
+I- 21.9 0.0 180.6 
76.8 0.371 
5 8 . 1  0.423 
0.0 1.479 
0.767 155.3 462.4 0.482 
0.591 140.1 276.1 0.3410 
1.407 71.6 4.4 16.471 
1.051 -4.05 1.216 111.5 
0.841 6.02 1.617 68.1 







46352.0 0.262 143.0 1.9 -3.88 0.827 77.2 0.380 0.760 157.2 464.5 0.471 
46448.0 0.465 339.0 -9.6 -4.72 1.024 67.5 0.445 0.576 143.3 269.3 0.3200 
lh .33  +I- 73.4 0.0 190.7 0.0 1.506 1.407 60.7 1.2 17.007 
1.048 -3.77 1.211 112.1 
0.833 4.82 1.603 65.9 




46170.0 46358.5 O.2b6 150.1 -1.3 -4.18 0.815 77.4 0.391 0.753 158.7 466.8 0.458 
46358.5 46441.0 0.477 346.7 -8.2 -4.23 0.998 66.9 0.472 0.560 146.8 262.3 0.2960 
5.78 17.46 581.4 +I- 25.3 2.3 201.3 0.0 1.533 1.407 90.5 0.6 17.367 
A R R I V A L  OATE = 2446450.0 
1.047 -3.40 1.206 112.9 
0.823 3.87 1.587 63.5 







0.285 124.1 11.5 -2.79 0.855 
0.464 317.4 -24.0-10.75 1.079 
+I- 23.4 0.0 164.0 
0.264 129.6 8.6 -3.05 0.847 
0.450 323.7 -18 .8  -8.93 1.069 
+/-  21.8 0.0 170.9 
0.253 135.2 5.6 -1.37 0.838 
0.447 330.5 -14.8 -6.68 1.055 
+/- 21.9 0.0 179.1 
0.248 141.0 2.5 -3.68 0.828 
0.450 337.7 -12.0 -5.57 1.037 
+I- 22.9 0.0 188.2 
0.247 147.? -0.5 -3.94 0.818 
0.457 345.0 -10.0 -4.85 1.016 
+/- 24.5 0.0 197.9 
0.249 153.9 -3.4 -4.12 0.807 
0.468 352.3 -8.6 -4.39 0.990 




0.779 150.2 460.6 0.486 
0.618 134.1 292.1 0.3820 
1.413 46.4 32.2 16.986 
1.071 -4.46 1.224 111.6 
0.853 11.65 1.647 72.8 















0.0 1 . 4 5 1  
0.773 153.3 460.6 0.491 
0.609 136.1 287.3 0.3710 
1.413 58.6 20.9 16.246 
1.056 -4.23 1.221 111.1 
0.848 8.98 1.640 71.5 






















0.767 156.1 461.6 0.488 
0.598 13R.6 281.7 0.3560 
1.413 68.8 12.2 16.129 
0.761 158.4 463.2 0.481 
0.586 141.5 275.5 0.3380 
1.413 78.0 7.0 16.388 
0.755 160.5 465.2 0.471 
0.571 144.6 269.0 0.3170 
1.413 86.6 4.7 16-886 
0.748 162.2 467.4 0.459 
0.555 148.0 262.2 0-294D 
1.413 96.4 4.4 17.146 
1.047 -3.97 1.217 111.0 
0.841 7.02 1.631 69-9 
0.297 5.266 162.2 12.1 
1.041 -3.65 1.212 111.4 
0.833 5.55 1.620 68.0 
0.293 5.036 167.1 11.8 
1.038 -3.26 1.207 111.9 
0.825 4.41 1.606 65.9 




1.036 -2.80 1.202 112.6 
0.816 3.47 1.590 63.6 





























0.799 125.1 11.1 -3.01 0.855 
0.480 318.4 -28.9-13.20 1.080 
969.2 +I- 26.6 3.9 166.1 
0.269 130.1 8.4 -3.13 0.@47 
0.456 324.2 -23.1-10-23 1.072 
+I- 23.7 0.0 171.8 
0.250 134.5 5.7 -3.33 0.838 
0.444 330.4 -18.4 -8.11 1.061 
+I- 22.6 0.0 178.7 
0.239 139.7 2.9 -3.56 0.829 
0.441 336.8 -14.9 -6.64 1.047 
+I- 22.9 0.0 186.6 
0.234 144.8 0.2 -3.76 0.819 
0.443 343.5 -12.3 -5.65 1.030 


































1.079 -4.60 1.224 112.4 
0.851 13.81 1.659 73-7 







1.058 -4.27 1.221 111.3 
0.846 10.62 1.653 72.7 




461 i4  0.490 
286.8 0.3660 













1.045 -3.94 1.217 110.9 
0.840 8.24 1.646 71.3 
0.300 5.095 154.2 12.0 
1.037 -3.58 1.213 110.9 
0.833 6.46 1.637 69.8 
0.304 5.028 161.2 11-6 
1.032 -3.16 1.209 111.2 
0.826 5.10 1.626 68-0 










0.232 150.2 -2.4 -3.91 0.809 81-1  0.371 
0.449 350.3 -10.4 -4.98 1.009 68.5 0.443 




1.028 -2.68 1.204 111.7 16.0 -6.1 
0.818 4.01 1.613 66.0 7.3 10.7 
0.294 4.575 167.8 10.8 161.7 112.1 
0.231 155.9 -4.7 -3.97 0.799 
0.457 357.0 -9.1 -4.54 0.984 







1.026 -2.15 1.198 112.2 
0.809 3.11 1.599 63.9 







DEPART P A S S  SPEEO R A OECL I 1 V 1 PSI 1 
P A S S  ARRIVE SPEEO R A OECL I 1 V 1 PSI 1 
O V 1  OV2 OELVC LEG KAPPA OELK RAS OECLS 
46140.0 46341.5 0.281 131.2 8.0 -3.31 0.846 75.1 
46341.5 46454.0 0.469 325.2 -27.5-12.40 1.073 70.1 
6.05 13.21 675.9 +I- 26.3 2.8 173.7 0.0 
46150.0 46345.0 0.254 135.4 5.5 -3.39 0.838 77.4 
46345.0 46454.0 0.448 330.8 -22.3 -9.80 1.064 70.0 
5.59 12.34 +I- 24.2 0.0 179.4 0.0 
46160.0 46349.1 0.237 139.3 3.0 -3.52 0.829 79.3 
46349.1 46454.0 0.438 336.6 -18.2 -7.95 1.053 69.8 
5.30 12.08 +/- 23.7 0.0 186.1 0.0 
46170.0 46353.8 0.226 143.2 0.6 -3.65 0.820 80.9 
46353.R 46454.0 0.435 342.6 -15.0 -6.64 1.039 69.6 
5.13 12-25 +I- 24.1 0.0 193.6 0.0 
46180.0 46358.7 0.220 147.1 -1.5 -3.75 0.811 82.3 
46358.7 46454.0 0.436 348.7 -12.7 -5.74 1.023 69.4 
5.03 12.73 +I- 25.3 0.0 201.5 0.0 
46190.0 44363.8 0.216 151.0 -3.3 -3.80 0.802 83.7 
46363.8 46454.0 0.440 354.7 -11.0 -5.13 1.004 69.1 
4.97 13.41 176.8 +/- 26.9 0.8 209.8 0.0 
46200.0 46368.9 0.214 154.8 -4.6 -3.76 0.793 85.2 
46368.9 46454.0 0.446 0.5 -9.8 -4.72 0.983 59.0 
4.94 14.23 738.7 +I- 28.8 3.2 218.1 0.0 
46150.0 46346.1 0.264 136.6 5.1 -3.54 0.837 76.6 
46346.1 46456.0 0.459 331.8 -26.4-11.74 1.065 70.3 
5.76 12.21 529.4 +I- 26.6 2.2 181.1 0.0 
46160.0 46349.5 0.240 139.8 2.8 -3.57 0.829 79.0 
46349.5 46456.0 0.442 337.0 -21.7 -9.47 1.056 70.2 
5.35 11.47 +I- 25.1 0.0 186.7 0.0 
46170.0 46353.4 0.224 142.7 0.8 -3.62 0.821 81.1  
46353.4 46456.0 0.433 342.4 -18 .1  -7.85 1.016 70.1 
5.10 11.25 +I- 24.9 0.0 193.0 0.0 
46180.0 46357.6 0.213 145.1 -0.9 -3.66 0.813 83.0 
46357.6 46456.0 0.429 347.7 -15.3 -6.70 1.033 70.0 
4.93 11.39 +/- 25.5 0.0 199.8 0.0 
46190.0 46361.8 0.206 147.1 -2.1 -3.67 0.805 85.0 
46361.8 46456.0 0.429 352.9 -13.3 -5.91 1.019 69.9 
4.83 11.76 +/- 26.6 0.0 706.6 0.0 
46200.0 46365.8 0.202 148.1 -2.5 -3.63 0.798 87.2 
46365.8 46456.0 0.430 357.6 -11.8 -5.38 1.004 69.8 
4.77 12.25 236.3 +I- 28.1 1.1 213.1 0.0 
46210.0 46369.1 0.101 147.3 -1.8 -3.53 0.794 89.9 
46369.1 46456.0 0.432 1.3 -10.9 -5.05 0.991 69.7 
4.76 12.72 625.7 +I- 29.6 2.8 218.4 0.0 
46220.0 46369.0 0.211 139.7 2.0 -3 .41  0.798 94.7 
46369.0 46456.0 0.432 1.2 -10.9 -5.06 0.991 69.7 
4.90 12.72 859.7 +/- 30.6 3.8 218.3 0.0 
46160.0 46350.6 0.249 141.2 2.4 -3.70 0.828 78.3 
46350.6 46458.0 0.451 338.0 -25.5-11-22 1.057 70.5 













0.227 143.3 0.6 -3.66 0.820 
0.434 342.8 -21.4 -9.25 1.049 
+I- 26.3 0.0 193.7 
0.211 144.6 -0.7 -3.64 0.813 
0.427 347.5 -18.2 -7.84 1.039 
+I- 26.4 0.0 199.3 
0.201 144.9 -1.4 -3.61 0.806 
0.423 351.9 -15.9 -6.87 1.028 
+/- 27.1 0.0 204.9 
0.196 143.6 -1.0 -3.54 0.801 
0.421 355.5 -14.3 -6.24 1.018 













46210.0 44365.3 0.199 138.9 1.2 -3.45 0.801 92.1 
44365.3 46458.0 0.421 357.4 -13.6 -5.97 1.012 70.4 
4.72 10.87 303.1 +/- 29.3 1.4  212.3 0.0 
46220.0 46360.2 0.293 123.7 7.8 -1.36 0.819 99.3 
46360.2 46455.0 0.423 351.2 -16.2 -7.00 1.030 70.4 
5.23 10.49 714.4 +I- 30.9 3.2 204.0 0.0 
ECCEN SMA THETl THETZ PERIH 
ECCEN SHA THE11 THET2 PERIH 
coisr i  COISTZ RAP DECLP VP 






















0 -772  152.2 462.2 0.479 
0.613 135.4 295.2 0.3820 
1.420 52.4 38.1 17-178 
0.767 155.9 461.8 0.487 
0.606 137.1 291.3 0.3730 
1.420 62.6 29.1 16.528 
0.762 159.5 462.2 0.489 
0.597 139.1 286.7 0.3620 
1.420 72.5 21.6 16.076 
0.757 162.8 463.1 0.486 
0.587 141.4 281.6 0.3480 
1.420 81.1 16.4 16.026 
0.752 165.9 ,464.5 0.481 
0.576 144.0 276.2 0.3330 
1.420 8R.9 13.5 16.227 
0.746 168.9 466.0 0.473 
0 -564  146.7 270.7 0.3160 
1.420 96.6 12.4 16.487 
0.741 171.8 467.5 0.466 
0.551 149.4 265.2 0.2990 
1.420 104.8 12.4 16.617 

























0.766 155.1 462.7 0.480 
0-606 137.0 295.3 0.3770 
1.420 60.6 36.3 16.946 
0.762 159.2 462.5 0.486 
0.600 138.6 291.4 0.3680 
1.420 69.8 28.9 1 6 - 4 1 1  
0.757 163.1 462.9 0.488 
0.592 140.6 287.1 0.3580 
1.420 78.5 23.1 16.043 
0-753 166.9 463.7 0.486 
0.583 142.7 282.5 0.3460 
1.420 86.2 19.3 15.993 
0.749 170.8 464.7 0.482 
0.573 144.9 277.9 0.3330 
1.420 92.9 17.4 16.143 
0.745 174.9 465.7 0.478 
0.564 147.3 273.6 0.3210 
1.420 99.4 16.9 16.255 
0.744 179.9 466.3 0.475 
0.556 148.7 270.1 0.3100 
1.420 105.0 17.5 16.304 
0.749 148.4 465.2 0.478 
0-556 148.7 ?70.2 0.3100 
1.420 105.7 20.0 16.304 






















0.761 158.3 463.3 0.480 
0.600 138.6 295.7 0.3710 
1.418 68.3 35.4 16.747 
0.757 162.7 463.2 0.486 
0 -594  140.2 292.2 0.3630 
1.418 76.2 29.5 16.357 
0.753 167.2 463.5 0.487 
0.587 141.9 288.3 0.3540 
1.418 83.4 25.3 16.047 
0.750 171.9 464.1 0.486 
0.579 143.6 284.5 0.3450 
1.418 90.2 22.9 15.991 
0.748 177.1 464.5 0 . 4 8 5  
0.573 145.2 281.2 0.3360 
1.418 95.3 22.1 16.050 
0.750 183.9 464.2 0.486 
0.569 '46.0 279.5 0.3320 
1.418 94.5 23.2 16.043 
0.769 197.9 460.4 0.497 
0.581 143.4 285.1 0.3470 
1.418 91.8 30.5 16.099 
APHEL I 2 V 2 PSI 2 
APHEL I 2 V 2 PSI 2 
-A E INCL LAM1 
1.065 -4.39 1.220 112.0 
0.843 12.49 1.668 73.6 
0.269 4.897 136.1 12.7 
1.047 -3.98 1.217 111.1 
0.838 9.67 1.663 72.6 
0.295 4.764 145-7  12.1 
1.036 -3.56 1.213 110.8 
0.833 7.56 1.655 71.3 
0.308 4.876 153.9 11.5 
1.028 -3.11 1-209 110.8 
0.826 5.94 1.647 69.8 
0.313 4.780 159.6 10.9 
1.023 -2.61 1.205 111.0 
0.819 4.70 1.637 68.1 
0.311 4.569 163.1 10.3 
1.019 -2.06 1.201 111.4 
0.812 3.71 1.625 66.4 
0.306 4.432 165.0 10.0 
1.017 -1.47 1.196 111.8 
0.804 2.89 1.613 64.6 
0.298 4.518 165.9 10.0 
1.053 -4.07 1.216 111.7 
0.836 11.32 1.681 73.6 
0.281 4.739 138-1  12.3 
1.037 -3.59 1 -213  111.0 
0.831 8.83 1.675 72.5 
0.304 4.597 146.4 11.6 
1.027 -3.09 1.210 110.7 
0.826 6.95 1.669 71.3 
0.316 4.636 152.9 10.8 
1.020 -2.56 1.206 110.6 
0.820 5.53 1.661 70.0 
0.322 4.527 157.4 10.1 
1.016 -2.01 1.203 110.8 
0.813 4.43 1.652 68.6 
0.322 4.339 160.0 9.5 
1.013 -1.42 1.200 111.0 
0.807 3.60 1.644 67.2 
0.320 4.280 161.2 9.1 
1.013 -0.82 1.198 111.1 
0.802 3.03 1.636 66.1 
0-317 4.312 161-3  8.9 
1.02lA -0.23 1.202 111.1 
0.803 3.04 1.636 66.2 
0.317 4.312 159-2  8.1 
1.042 -3.66 1-212 111-4 
0.829 10.28 1.697 73.6 
0.291 4.605 139.5 11.8 
1.028 -3.11 1.209 110.8 
0.824 8.11 1.692 72.6 
0.312 4.392 146.2 10.9 
1.020 -2.55 1.206 110.5 
0.819 6.47 1.686 71.5 
0.325 4.384 151.3 10.0 
1.014 -1.98 1.204 110.5 
0.814 5.27 1 -679  70.4 
0.331 4.273 154.4 9.3 
1.012 -1.39 1.202 110.5 
0.809 4.43 1.673 69.5 
0.334 4.148 155.9 8.6 
1.014A -0.80 1.203 110.5 
0.807 4.05 1.670 68.9 
0.334 4.143 155.4 7.9 
1.041A -0.23 1.217 110.4 
0.815 5.44 1.680 70.6 
0.330 4.179 148.3 5.7 
R A OECL SPEEO 
R A OECL SPEED 
LAM2 ETA CERIC 
346.7 -10.6 0-469 
352.9 42.3 0.514 
127.3 114.1 0.913 
352.7 -10.1 0.448 
355.2 33.4 O A 8 4  
134.6 113.2 1.109 
359.2 -9.2 0-438 
358.7 25-7 0.475 
141.8 111.8 1.195 
6.3 -8.1 0.435 
2.9 19.4 0.481 
148.6 111.5 1.183 
13.7 -6.7 0.436 
7.3 14.5 0-498 
155.0 112.0 1-111 
21.2 -5.2 0.440 
11.9 10-6 0.521 
160.8 112.6 1.012 
28.8 -3-7 0-445 
16.2 7.7 0.550 
166.0 112-7 0.903 
354-0 -10.1 0.459 
356.6 41.3 0.480 
126.7 114.2 0.941 
359.7 -9-2 0.442 
359.4 32.7 0.454 
133.9 113.4 1-092 
5.9 -8.1 0.433 
3.1 25.4 0.467 
140.9 112.4 1.151 
12.3 -6.8 0-429 
7.3 19 -4  0 -451  
147.4 112.2 1.135 
18.7 -5.3 0.429 
11.5 14.8 0.464 
153.3 112.6 1.076 
24.7 -3.7 0.430 
15.3 11.4 0.481 
158.3 112-6 0.999 
29.7 -2.1 0.432 
18.3 9.1 0.498 
162.0 112.3 0.924 
30.2 -0.6 0.432 
18.3 9.2 0.497 
161.9 111.1 0.883 
1.0 -9.2 0.451 
0.3 40.4 0.448 
125.9 114-1  0.946 
6.4 -8.1 0.436 
3.5 32.3 0.426 
132.7 113.7 1.059 
11.9 -6.8 0.427 
7.2 25.5 0.418 
139.3 112-9 1.098 
17.3 -5.3 0.423 
11.0 20.2 0.421 
145.2 112.7 1-083 
22.0 -3-7 0.421 
14.3 16.4 0.428 
149.8 112.6 1.039 
24.7 -2.1 0.421 
16.0 14.7 0.433 
152.0 111.8 0.986 
18.3 -0.6 0.423 
10.4 21.0 0.420 




D E P A R T  P A S S  SPFEO P A O E C L  I 1 V 1 PSI 1 ECCEN SMA T H E T l  THET2 P E R I H  APHEL I 2 V 2 P S I  2 R A O E C L  SPEED 
P A S S  A R R I V E  SPEFO R A O E C L  I 1 V 1 P S I  1 E C C E N  SHA T H E T l  THETZ P E R I H  APHEL 1 2 V 2 PSI 2 R A O E C L  SPEED 
O V l  O V Z  O E L V C  L F G  KAPPA O E L K  RAS O E C L S  C O I S T l  C O I S T Z  RAP OECLP VP - A  E I N C L  L A M 1  L A M 2  E T A  P E R I C  
A R R I V A L  OATE = 2446460.0 
46100.0 46315.3 0.276 98.8 21 .8  -0.44 0 . 8 8 2  74.8 0.345 0.800 145.7 453.6 0.524 1.076 -3.65 1.236 109.4 308.7 -10.1 0.424 
46315.3 46460.0 0.424 292.2 16.4 6.52 1.122 70.3 0.349 0.658 124.4 345.7 0.4290 0.888 -5.45 1.763 86.3 295.4 -24.5 0.533 
5.96 10 .01  767.2 +/+ 31.1 3.5 131.2 0 . 0  1.321 1.413 28.6 -58.7 16.103 0.330 4.182 121.3 10.4 71.0 96.5 0.900 
46170.0 46354.9 0.735 144.9 0.1 -3.77 0.819 80.1 0.365 0.756 161.8 464.0 0 -480  1.032 -3 -17  1.209 111.2 7.7 -8.1 0.444 
46354.9 46460.0 0 . 4 4 4  343.8 -24.8-10.84 1.049 70.8 0 . 3 8 4  0 .594  140 .2  296.7 0.3660 0-822 9-41 1.716 73.7 4-0 40.0 0.419 
5.76 10.46 587.2 +/- 28.3 7.5 195.4 0.0 1.518 1 .413 75.6 35.4 16.576 0.301 4.491 140-1  11.1 124.5 113.9 0.931 
46180.0 46357.R 0.214 145.5 -1 .0  -3.68 0.812 82.9 0.356 0.753 166.8 463.9 0.485 1.021 -2.57 1.206 110.7 12.5 -6.8 0.430 
46357.R 46460.0 0.430 348.0 -21.3 -9.15 1 .041 70.8 0.390 0.5R9 141.6 293.5 0.3590 0.818 7.54 1.712 72.8 7 .3  32.5 0.399 
4.95 9 .89  172.5 +/- 27 .8  0.8 200.1 0.0 1.530 1.413 82.3 30.9 16.255 0-320 4.280 145.3 10.1 130-9 113.6 1.013 
46190.0 46360.6 0.201 144.6 -1 .3  -3.60 O.flO6 85.7 0.351 0.750 172.0 464.0 0.487 1.014 -1.98 1.204 110.4 17.1 -5 .3  0.422 
46360.6 46460.0 0 .422 351.8 -18.7 -7.98 1.033 70.8  0.396 0.583 143.0 290.4 0-3520 0-813 6.18 1.707 71 -9  10.7 26.5 0.391 








0 .418 354.7 
141.7 +/- 
-0.4 -3.51 0.803 
-17 .0  -7.26 1.026 
28.9 0.7 2 0 8 . 4  
88.9 0.349 
70.8 0 . 4 0 1  
0.0 1.550 
0.749 177.9 464.0 0.488 
0.578 144.2 287.8 0.3460 




-1.38 1.203 110.3 
5.31 1.703 71.2 










2 . 4  -3.41 0.804 
-16.5 -7.04 1.023 




0.753 ie5 .6  463.4 0.490 
0.576 144.6 287.0 0.3440 




-0.79 1.205 110.3 
5.04 1.701 71.0 







A R R I V A L  
74 .4  0.350 
59.8 0.358 
0.0 1.324 
D A T E  = 2446462.0 
0.800 145.5 454.1 0.520 
0.657 124.8 351.9 0.4220 
1.406 29.8 -56.7 16.236 
0.752 165.7 464.6 0.479 
0.589 141.8 298.3 0.3610 
1.406 82.3 36.0 16.433 
0.749 171.3 464.4 0 .484  
0.584 142.9 295.7 0.3560 
1.406 87.9 33.0 16.154 
0.749 177.6 464.2 0.487 
0.580 143.9 293.6 0.3510 
1.406 92.2 31.9 16.002 
0 .752  185.4 463.4 0.490 
0.579 144.2 292.9 0.3500 
1.406 94.3 33.0 15.960 







21.7 -0.50 0.882 
14 .2  5.75 1 . 1 2 1  
29 .1  2 .0  132.0 
-1.6 -3.78 0.811 
-2 4.5-10.62 1- 041 
29.7 3.4 702.0 




-3.69 1.236 109.7 
-4.96 1.790 87.9 
4.268 123.3 10.4 
309.2 -10.0 0.429 






















0 . 0  1.534 
1.024 -2.62 1.205 111.1 
0.816 8.72 1.740 74.0 





















t39 .7  +/-  








0 .0  1.553 










-1.99 1.203 110.6 
7.17 1.736 73.2 










-21.6 -9.22 1.034 
29.6 2.1 205.8 
-0.6 -3.52 0.802 
-19.7 4 . 3 5  1.029 
30.1 2.0 208.9 
2.3 -3.41 0.804 
-19.2 -8.10 1.027 




-1.39 1.203 110.4 
4.117 145.7 8.5 




-0.79 1 .205 110.3 
5.90 1.731 72.5 
















0.439 294.1  










21.4 -0.61 0.882 
12.2 5.10 1.119 
27.3 1.1 133.3 
0.799 145.1 455.0 0.514 
0.655 125.4 358.0 0.4130 




-3.75 1.236 110.2 
-4.64 1.819 89.5 
4.415 125.2 10.5 
-4.00 1.232 109.9 
-5.68 1.815 87.7 
4.319 123.4 11.3 
-1.40 1.201 110.6 
7.11 1.764 73.9 
4.181 141.4 8.8 
-1.54 1.288 109.3 
-5.85 1.814 87.4 
















1 8 . 8  -1.20 0.874 
14 .1  5.80 1.113 
29.9 3.1 141.5 
-1 .4  -3.56 0.800 
-22.4 -9.53 1.02R 
31.7 4.0 210.7 
18.5 -1.98 0.924 
14.4 5.92 1.112 
30.9 4.1 142.7 
0.793 147.4 455.5 
0.649 126.8 351.2 





















0 .0  1.555 
0.747 176.5 464.8 
0.580 144.1 298.8 
1.396 92.7 35.9 
0.892 229.6 440.3 
0.648 127.0 350.2 
1.396 43.5 -37.7 
OATE = 2446466.0 
0.799 144.6 456.3 
0.653 126.2 364.3 














74 .4  0.358 
68.8 0.376 
0.0 1.362 
75 .6  0.353 
69.3 0.372 
0.0 1.389 





















6 -08  11.93 
46120.0 46327.5 
46327.5 46466.0 









818.3 * I +  
21.0 -0.76 0.881 
10.4 4.51 1.116 







-3.85 1.235 110.8 
-4.42 1.852 91.2 













1 8 . 4  -1.32 0.R74 
11.7 4.99 1.110 
27 -7  1.9 142.8 
0.793 147.0 456.4 0.508 
0.646 127.4 357.6 0.4030 
1.384 41.6 -54.3 16.542 
0.787 149.5 456.9 0.509 
0.640 128.9 351.0 0.4020 
1.384 49.4 -55.7 16.382 




-4.08 1.232 110.4 
-5.22 1.848 89.4 




15.6 -1.84 0.866 
13.6 5.71 1.104 




-4.18 1.229 110.1 
-6.26 1.843 87.6 






















20.5 -0.95 0.881 
8.6 3.94 1.113 
23.9 0.4 137.0 
0.798 144.0 457.7 0.495 
0.650 127.2 370.8 0.390 







-3.98 1.235 L11.6 
-4.27 1.887 93.1 




18.0 -1.49 0.873 
9.6 4.26 1.108 
25.8 1.2 144.6 
0 -792  146.4 457.6 0.500 
0.644 128.2 364.2 0.392 
1.368 43.6 -51.8 16.865 
-4.19 1.232 111.0 
-4-90 1.883 91.2 










15.3 -1.98 0.865 
10 .9  4.73 1.101 
27.7 2.1 152.3 
0.786 149.0 457.8 0.503 
0.637 129.5 357.8 0.3920 




-4.26 1.229 110.6 
-5.66 1.879 89.4 





790.6 + f+  
0.431 317.3 
12.3 -2.41 0.857 
12.8 5.43 1.094 
29.8 3.5 160.1 
0.78C 151.7 458.3 0.503 
0.631 130.9 351.5 0.3910 




-4.22 1.225 110.3 
-6.65 1.875 87.7 









OEPART PASS SPEED R A OECL I 1 V 1 P S I  1 
PASS ARRIVE SPEED R A OECL I 1 V 1 P S I  1 
O V I  OV2 OELVC LEG KAPPA OELK RAS OECLS 
ECCEN SMA THETl THET2 P E R I H  APHEL I 2 V 2 P S I  2 
ECCEN SHA T H E T l  THET2 P E R I H  APHEL 1 2 V 2 PSI 2 
C O I S T ~  COISTZ RAP OECLP VP - A  E I N C L  L A M 1  
ARRIVAL DATE = 2446470.0 
R A OECL SPEED 
R A OECL S P E E D  






















0.797 143.5 459.5 0.482 
0.646 128.3 377.6 0.376 






















-4.14 1.235 112.6 
-4.17 1.925 95.2 
5.247 131.7 11.1 
46100.0 46320.3 0.333 101.7 
46320.3 46470.0 0.490 298.9 
7.03 16.09 104.8 +/+ 
46110.0 46324.9 0.309 109.5 
46324.9 46470.0 0.473 305.7 
6.58 14.64 205.0 +I+ 
46120.0 46329.6 0.289 116.6 
46329.6 46470.0 0.460 312.3 
6.19 13.39 306.5 +I+ 
20.1 -1.18 0.880 71.0 
7.0 3.36 1.110 66.1 
22.4 0.4 139.3 0.0 
17.6 -1.71 0.873 72.6 
7.7 3.56 1.104 56.9 
24.1 0.8 146;8 0.0 
14.8 -2.17 0.865 74.1 
8.6 3.87 1.098 67.6 
25.6 1.3 154.3 0.0 
313.9 -9.7 0.489 
294.2 -13-1 0.613 
34.0 97.3 1.026 
0.791 145.8 459.1 0.489 
0.640 129.2 371.1 0.379 
1.346 45.9 -49.3 17.282 
-4.33 1.232 111.9 
-4.67 1.921 93.2 
4.969 130.7 11.8 
321.5 -10.5 0.473 
297.9 -16.1 0 . W  
38.3 97.1 1.005 
0.785 148.3 459.0 0.494 
0.634 130.3 364.7 0.380 
1.348 53.0 -49.9 16.952 
-4.38 1.228 111.3 
-5.24 1.917 91.3 
4.743 130.0 12.2 
-4.31 1.225 110.8 
-5.92 1.913 89.6 
4.561 129.7 12.3 
-4.13 1.221 110.5 
-6.79 1.909 87.9 
4.420 129.3 12.2 
-3.86 1.218 110.4 
-8.03 1.904 86.3 
4.331 128.5 11.8 
-0.27 1.250 110.2 
-8 .48  1.903 85.8 
4.321 146.4 1.7 
328.9 -11.0 0.459 
301.8 -19.6 0.520 
43.1 97.2 0.984 
336.3 -11.1 0.448 
306.0 -24.0 0.484 
48.4 97.6 0.960 
343.5 -10.8 0.439 
310.6 -29.6 0.457 
54.4 98.3 0.925 
350.7 -10.2 0.433 
315.8 -36.9 0.442 
61.4 99.1 0.866 
357.4 -0.7 0.433 
317.3 -39.4 0.441 
63.5 104.2 0-952 
46130.0 46334.1 0.770 172.9 
46334.1 46470.0 0.448 318.7 
5.86 12.34 430.7 + f +  
11.9 -2.56 0.856 75.6 
9.8 4.30 1.091 68.3 
27.2 1.8 161.7 0.0 
0.780 151.1 459.2 0.497 
0.628 131.6 358.6 0.3810 
1.348 59.7 -50.3 16.681 
46140.0 46338.7 0.253 128.4 
46338.7 46470.0 0.439 325.0 
5.57 11.55 616.3 +I+ 
46150.0 46343.4 0.240 133.4 
46343.4 46470.0 0.434 331.1 
5.35 11.12 961.1 +/+ 
46220.0 46344.7 0.3'32 104.5 
46344.7 46470.0 0.433 332.8 
6.43 11.09 477.1 + I +  
9.0 -2.89 0.848 77.1 
11 .4  4.94 1.084 68.8 
28.9 2.7 169.1 0.0 
6.1 -3.17 0.839 78.5 
13.9 5.94 1.076 59.4 
31.0 4 . 3  176.7 0.0 
1 3 - 8  -3.24 0.866 106.4 
1 4 - 9  6.33 1.074 69.5 
28.9 2.1 178.9 0.0 
0,774 154.1 459.6 0.498 
0.622 133.0 352.6 0.3800 
1.348 66.0 -50.7 16.468 
0.769 157.2 460.4 0.497 
0.615 134.7 346.6 0.3780 
1.348 72.0 -51.5 16.332 
0.818 214.5 451.9 0.520 
0.613 135.1 345.0 0.3770 
1.348 71,9 -32.8 16.317 

























0.796 143.0 461.5 0.467 
0.642 129.6 384.9 0.359 
1.325 40.8 -45.8 18.299 
0.790 145.1 ?460.9 0.476 
0.637 130.3 378.2 0.364 
1.325 48.3 -46.6 17.805 
0.784 147.5 460.5 0.483 
0.631 131.3 371.9 0.367 
1.325 55.3 -46.9 17.386 
0.779 150.3 460.5 0.487 
0.625 132.4 365.8 0.369 
1.325 61.8 -46.8 17.031 
0.773 157.3 460.6 0.491 
0.619 133.7 360.0 0.3690 
1.325 67.8 -46.5 16.732 
0.768 156.6 461.0 0.493 
0.613 135.1 354.4 0.3690 
1.325 73.3 -46.2 16.487 
0.763 160.1 461.6 0.493 
0.607 135.7 349.0 0.3670 
1.325 78.5 -46.2 16.300 
0.758 163.7 462.4 0.491 
0.600 138.3 343.6 0.3650 
1.325 83.7 -47.2 16.199 
























-4.35 1.235 113.8 
-4.12 1.965 97.5 
5.692 134.1 11.5 
46100.0 46321-9 0.354 102.4 
46321.9 46472.0 0.515 300.8 
7.46 18.01 172.1 + I +  
46110.0 46326.4 0.328 l lC.3 
46326.4 46472.0 0.495 307.6 
6.94 16 -33  204.6 +I+ 
46120.0 46331.0 0.305 117.5 
46331.0 46472.0 0.478 314.1 
6.49 14.85 220.4 +/+ 
46130.0 46335.4 0.283 124.0 
46335.4 46472.0 0.463 320.4 
6.09 13.56 231.4 + I +  
19.6 -1.46 0.879 69.6 
5.4 2.75 1.106 64.7 
20.9 0.6 141.8 0.0 
17.1 -1.97 0.872 71.3 
5.8 2.R8 1.100 65.7 
22.4 0 . 8  149.2 0.0 
14.4 -2.41 0.864 73.0 
6.4 3.06 1.094 66.5 
23.8 0.9 156.5 0.0 
315.5 -9-6 0.514 
297.3 -11.9 0.b79 
28.6 97.7 1.011 
-4.52 1.231 112.9 
-4-50 1.961 95.4 
5.336 133.3 12.1 
323.1 -10.4 0.494 
300.7 -14.3 0.621 
32.5 97.5 1.005 
-4.54 1.228 112.1 
-4.92 1.957 93.5 
5.041 133.0 12.4 
-4.44 1.224 111-5 
-5.40 1.953 91.7 
4-797 133.1 12.5 
-4.23 1.221 111.1 
-5.97 1.949 90.0 
4.595 133.4 12.4 
-3.91 1.211 110.7 
-6.68 1.945 88.4 
4.432 133.8 12.0 
-3.51 1.214 110.5 
-7.62 1.941 86.9 
4.309 133.8 11.3 
330.5 -10.9 0.477 
304.1 -17.1 0.571 
36.7 97.7 1.002 
337.7 -11.0 0.463 
307.8 -20.4 0.526 
41.3 98.2 1.000 
344.8 -10.7 0.450 
311.8 -24.5 0.489 
46.3 99.0 0.995 
351.6 -10.2 0.540 
316.0 -29.5 0.460 
51.9 100.1 0.981 
358.3 -9.3 0.432 
320.6 -35.7 0.441 
58.1 101.2 0.950 
11.5 -2.76 0.856 74.6 
7.2 3.32 1.087 67.3 
















R.6 -1.05 0.847 76.3 
8.2 3.69 1.081 68.0 
26.2 1.1 170.9 0.0 
0.246 134.3 
0.440 332.4 
323.9 + I +  
5.8 -3.27 0.838 78.0 
9.6 4.21 1.073 68.6 
27.5 1.4 177.9 0.0 
0.231 138.2 
0.432 338.0 
485.7 + I +  
0.219 141.6 
0.428 343.4 
878.1 + I +  
3.3 -1.43 0.830 79.8 
11.5 4.98 1.066 69.2 
29.0 7.2 1 8 4 . 8  0.0 
1.1 -3.55 0.821 81.5 
14.6 6.24 1.057 69.8 
31.7 3.9 191.9 0.0 
-3.06 1.210 110.4 
-9.06 1.937 85.4 
4.244 132.8 10.7 
5.0 -8.1 0.428 
325.7 -43.9 0.438 
65.3 102.3 0.880 




















































-4.60 1.234 115.3 
-4.10 2.006 100.3 
6.250 136.7 12.1 
46100.0 46323.6 0.379 103.0 
46323.6 46474.0 0.544 302.8 
7.99 70.19 293.1 +I+ 
46110.0 46328.1 0.351 111.2 
46328.1 46474.0 0.520 309.6 
7.39 18.25 270.2 + I +  
19.1 -1.78 0.879 68.0 
3.8 2.11 1.102 63.0 
19 .4  1.0 144.5 0.0 
16.6 -2.29 0.871 69.8 
4-1  2.17 1.096 64.2 
20.9 1.0 151.9 0.0 
0,789 144.5 
0.632 131.6 




-4.75 1.231 114.2 
-4.38 2.002 98.0 
5.800 136.0 12.5 
324.7 -10.3 0.520 
304.4 -12.7 0.687 
27.2 98.0 0.990 
46120.0 46732.5 0.324 118.5 
46332.5 46474.0 0.500 316.1 
6.86 16.57 220.3 +I* 
13.9 -2.70 0.863 71.7 
4.5 2 - 2 1  1.089 65.3 






- 4 3 . 8  17.929 
-4.75 1.227 113.2 
-4.68 1.999 95.9 
5.424 136.0 12.8 
332.2 -10.8 0.499 
307.6 -15.0 0.628 
30.9 98.2 1.001 
46130.0 46336.9 0.300 125.1 
46336.9 46474.0 0.482 322.4 
6.40 15-00 151-8 +/+ 
46140.0 46341.2 0.778 130.9 
46341.2 46474.0 0.466 328.4 
6.00 13.67 76.9 + I +  
46150.0 46345.4 0.258 135.8 
46345.4 46474.0 0.452 334.2 
5.64 12.54 10.3 +I+ 
46160.0 46349.4 C.239 13S.6 
46349.4 46474.0 0.440 339.5 
5.33 11.64 + f +  
46170.0 46353.2 0.222 142.2 
46353.2 46474.0 0.431 344.4 
5.07 10.98 + I +  
11.0 -3.02 0.855 73.5 
5.0 2.42 1.083 56.2 













-4.61 1.224 112.5 
-5.00 1.995 94.0 
5.110 136.5 12.8 
339.4 -10.9 0.481 
310.9 -17.5 0.576 
34.9 98.8 1.016 
346.4 -10.7 0.466 
314.4 -20.6 0.530 
39.2 99.8 1.033 
353.1 -10.1 0.452 
318-0 -24.1 0.491 
43.9 101.0 1.048 
359.5 -9.2 0.440 
321.9 -28.3 0.460 
48.9 102.3 1.057 
5.5 -8.1 0.431 
325.9 -33.1 0.437 
54.2 103.8 1.055 
8.1 -3.27 0.846 75.3 
5.6 2.62 1.076 67.0 
24.1 0.3 173.2 0.0 
-4.36 1.220 111.8 
-5.37 1.991 92.3 
4.845 137.4 12.6 
5.4 -3 .44 0.837 77.1 
6.3 2.89 1.069 57.8 




-4.01 1.217 111.3 
-5.80 1.987 90.6 
4.623 138.7 12.2 
2.9 -3.55 0.829 79.1 
7.3 3.27 1.062 68.4 




-3.57 1.213 110.9 
-6.31 1.984 89.1 
4.460 140.0 11.5 
0.9 -3.59 0.821 81.3 
8.7 3.77 1.055 59.0 







-3.08 1.210 110.6 
-6.94 1.980 87.8 
4.304 141.1 10.7 
223 
1985 
E ART H-V ENUS-M FR CURY 
DEPART PASS 
PASS A R P I V E  










5PFEO R A OECL I 1 V 1 P S I  1 ECCEN S M A  THETl THET2 PERIH 
SPEED R A OECL I 1 V 1 P S I  1 ECCEN SH4 T H E T l  THET2 PERIH 
O E L V C  L F G  K A P P A  O E L K  R A S  OECLS C D I S T l  COlST2 R4P OECLP VP 
APHEL I 2 V 2 PSI 2 R A OECL SPEED 
APHEL I 2 V 2 P S I  2 R A OECL SPEED 
- A  E INCL LAM1 LAM2 ETA CERIC 
1.018 -2.53 1.207 110.3 11.1 -6.8 0.423 
0.831 -7.74 1.976 86.6 330.0 -38.8 0 -424  
0.330 4.177 141.8 9.9 59.7 105.2 1.036 
1.013 -1.96 1.205 110.2 16.2 -5.3 0.419 
0.823 -8.79 1.973 85.5 3 3 4 - 0  -45.1 0.424 
0.338 4.110 141.7 9.1 65.4 106.5 0.993 
1.011 -1.38 1.203 110.4 21.2 -3-7 0.419 
0.816 -10.44 1.969 84.4 338.2 -53.2 0.444 
0.337 4.111 139.7 8.5 71.5 107.4 0.899 
1.053A -0 .23 1.224 110.3 13.7 -0.6 0.423 
0.831 -7.78 1.976 86.5 330.1  -39.0 0.424 
0.331 4.296 154.9 4.8 60.0 107.5 1.090 
0.208 143.4 
0.423 348.9 
63.2 * I +  
-0.4 -1.59 0.814 83.6 0.350 
10.4 4.46 1.048 59.6 0.431 
28.0 0.3 198.3 0.0 1.525 
0.754 167.8 463.1 0.490 
0.593 140.3 348.0 0.3550 
1.298 S R . 8  -3R .1  16.095 
0.751 172.7 463.6 0.490 
1.298 92.4 -38.1 15.990 
0.749 177.7 464.2 0.487 
0.5R4 142.7 340.3 0.3520 
1.298 95.9 -39.8 15.993 
0.778 201.6 458.6 0.503 
0.593 140.0 347.R 0.3550 
1.298 89.2 -24.5 15.975 
0.589 141.1 344.1 0.3540 
O . l ? 8  143.1 
0.419 352.R 
269.9 + I +  
- 0 . 8  -3.56 0.807 86.1 0.348 
12.7 5.42 1.041 70.1 0.399 




-0.6 -1.52 0.@02 88.8  0.350 
16.4 6.77 1.034 70.6 0.337 







9.5 -3.33 0.828 101.0 0.354 
10.5 4.50 1.047 69.6 0 . 4 3 1  
26.9 0.0 198.5 0.0 1.526 
ARRIVAL DATE = 2446476.0 
18.6 -2.19 0.878 
2.4 1.42 1.097 
18.1 1.6 147.5 
16.1 -2.66 0.870 
2.5 1.44 1.091 







0.795 142.4 466.5 0.427 
0.634 132.7 401.1 0.318 
1.267 45.7 -40.3 19.957 
0.759 144.0 465.3 0.441 
0.628 133.7 394.2 0.327 
1.267 53.2 -40.8 19.223 
1.162 -4.91 1.234 117.0 318.6 -9.3 0.500 
0.949 -4.13 2.048 103.4 306.1 -9.9 0.836 
0.176 6.959 139.4 12.8 18.9 98.9 0.945 
1.136 -5.04 1.230 115.7 326.4 -10.2 0.551 
0.929 -4.31 2.044 100.9 309.0 -11.4 0.761 
0.195 6.385 138.8 13.1 22.2 98.7 0.961 
1.113 -5.00 1.227 114.5 333.9 -10.7 0.52b 
0.910 -4.50 2.041 98.7 312.0 -13.2 0.693 
















13.4 -3.04 0.862 70.1 0.422 
2.7 1.48 1.OR4 63.9 0.463 
20.6 1.1 161.9 0.0 1.424 
10.5 -3.33 0.854 
3.0 1 -55  1.078 
21.6 0.7 169.0 
0.782 146.1 464.4 0.452 
0.622 133.7 387.7 0.334 
1.267 60.2 -40.6 18.593 
46130.0 46338.6 
46338.6 46476.0 
6.80 16 -66  
0.321 126.3 
0.505 324.5 




0.777 148.5 463.8 0.461 
0.616 134.6 381.5 0.339 
1.267 66.5 -39.7 18.048 
1.092 -4.83 1.223 113.6 341.2 -10.8 0-504 
0.894 -4.70 2.037 96.6 315.0 -15.2 0.633 
0.233 5.510 139.9 13.2 29.1 99.5 1.011 
1.073 -4.54 1.219 112.8 348.2 -10.6 0.405 
0.879 -4.91 2.033 94.8 318.2 -17.4 0.579 
0.252 5.173 141.4 13.0 32.9 100.6 1.043 
1.057 -4.15 1.216 112.1 355.0 -10.0 0.468 
0.866 -5.15 2.030 93.0 321.5 -20.0 0.532 
0.270 4.984 143.3 12.5 36.8 101.7 1.076 
1.043 -3.68 1.212 111.5 1.3 -9.2 0.453 
0.854 -5.42 2.026 91.5 324.8  -22.9 0.491 
0.288 4.846 145.6 11.8 41.0 102.9 1.107 
1.031 -3.15 1.209 111.1 7-2  -8 -1  0.441 
0.843 -5.72 2.023 90.1 328.3 -26.1 0.450 
0.305 4.722 148.0 11.0 45.3 104.3 1.134 
1.021 -2.57 1.206 110.7 12.5 -6.8 0.430 
0.834 -6.07 2.019 88.9 331.7 -29.6 0.432 



















0.771 151.3 463.5 0.469 
0.611 135.6 375.6 0.343 
1.267 72.3 -38.4 17.575 
0.766 154.5 463.5 0.474 
0.605 136.8 370.1 0.345 
1.267 77.9 -36.5 17.095 
0.761 158.1 463.5 0.479 
0.600 138.0 365.0 0.346 
1.267 83.1 -34.3 16.656 
0.756 162.2 463.7 0.482 
0.595 137.3 360.4 0.347 
1.267 87.8 -31.9 16.281 
0.753 166.7 463.9 0.485 
0.590 140.5 356.3 0.3460 
1.2b7 91.9 -29.5 15.977 
0.485 330.6 
31.2 +I+ 
3.3 1.64 1.071 















+ I +  
0.251 141.5 
0.454 341.5 
+ I +  
0.232 144.3 
0.441 346.4 




4.9 -3.67 0.836 
3.7 1.77 1.064 
23.2 0.0 182.5 
2.4 -3.73 0.828 
4.2 1.95 1.057 
23.8 0.0 18R.8 
0.3 -3.73 0.820 
4 . 8  2.17 1.050 
24.5 0.0 194.8 
-1.0 -3.68 0.812 
5.5 2.44 1.043 






-1.3 -3.59 0.807 
6.3 2.74 1.038 




0.750 172.1 463.9 0.487 
0-586 141‘6 353.0 0.3460 
1.267 95.3 -27.1 15.751 
1.014 -1.98 1.204 110.4 17.0 -5.3 0.422 
0.827 -6.43 2.017 88.0 334.8 -33.0 0.414 




46200.0 46362.5 -0.0 -3.49 0.803 
7.0 3.01 1.033 
26.1 0.0 207.7 
89.7 0.348 
69.R 0 . 4 3 8  
0.0 1.548 
0.750 178.4 463.8 0.489 
0.584 1’42.4 350.7 0.3450 
1.267 97.6 -24.5 15.610 
1.011 -1.38 1.204 110.2 20.2 -3.7 O A l b  
0 , 8 2 2  -6.75 2.015 87.3 337.2 -35.8 0.404 















69.9 0 . 4 3 8  
0.0 1.549 
0.754 186.5 462.9 0.492 1.016A -0.79 1.207 110.2 21.4 -2.2 0.415 
0.583 142.6 350.1 0.3450 0.821 -6.82 2.014 87.1 337.7 -36.4 0.403 
1.267 98.2 -21.1 15.574 0.343 4-422 158.7 7.3 57.3 108.7 1.175 + I +  
0.233 123.4 
0.423 353.4 
+ I +  
1.0424 -0.23 l k 8  110.4 18.1 -0.6 0.423 
0.828 -6.36 2.017 88.1 334.3 -32.4 0.411 
0.330 4.530 164.2 5.7 52.9 108.0 1.1bb 
7.9 -3.36 0.820 
6.2 2.68 1.039 
25.5 0.0 203.7 
99.4 0.354 





0.770 198.1 460.4 0.497 
0.5R7 141.4 353.6 0.3460 
1.267 95.0 -15.5 15.785 
0.362 1OP.O 
0.475 334.2 
458.4 + I +  
13.9 -3.67 0.890 
3.5 1.72 1.066 
25.0 1.9 180.0 
0.850 222.0 451.0 0.509 1.1906 0.45 1.268 112.0 359.0 1.1 0.414 
0.607 136.3 372.1 0.344 0.871 -5 .06  2.031 93.7 320.2 -19.0 8.540 
1.267 77.3 -5.7 17.315 0.263 4.992 173.9 1.5 35.3 102.7 0.954 






















0.794 142.3 469.5 0.402 
0.629 134.5 410.2 0 -294  
1.231 48.0 -37.4 21.051 
1.186 -5.31 1.234 119.1 320.2 -9.2 0-622 
0.964 -4.21 2.089 107.0 311.5 -9.1 0.931 
0.153 7.856 142.2 13.8 14.5 99.9 0.896 
1.156 -5.39 1.230 117.5 328.1 -10.1 0.501 
0.941 -4.30 2.085 104.2 314.3 -10.3 0.8- 
0.172 7.122 141.1 13.9 17.5 99.5 0.919 
1.130 -5.32 1.226 116-1 335.7 -10-5 0.550 
0.920 -4.38 2.082 101.8 317.2 -11.7 0.76b 


















595.6 + I +  
0.376 120.4 
0.558 320.4 






















0.788 143-7 467.9 0.419 
0.623 134.7 403.1 0.305 
1.231 55.6 -37.8 20.159 
0.782 145.5 466.8 0.433 
0.617 135.1 396-4 0 - 3 1 4  




0.776 147.7 465.9 0.445 1.106 -5.10 1.222 114.9 343.1 -10.7 0.532 
0.612 135.8 390.1 0.321 0.902 -4.47 2.078 99.6 320.1 -13.3 0.696 
1.231 69.0 -36.2 18.732 0.209 6.013 143.3 13.8 23.7 100.3 0.901 
0.770 150.3 465.4 0.454 
0.606 136.7 384.1 0.327 
1.231 74.8 -34.4 18.157 
1.086 -4.76 1.219 113.9 350.2 -10.5 0.509 
0.886 -4.56 2.074 97.6 323.0 -14.9 0&3C 
0.229 5.588 145.2 13.5 27.0 101.5 1.021 
46140.0 46344.6 0.317 133.8 
46344.6 46478.0 0.509 332-8 






E ARTH-V ENUS -I4 ERCU RY 
D E P A R T  P A S S  S P E E D  R A OECL 1 1 V 1 P S I  1 ECCEN SH4 T H E T l  THET2 P E R I H  APHEL I 2 V 2 P S I  2 R A OECL SPEED 
PASS A R R I V E  S P E E D  R A OECL I 1 V 1 P S I  1 ECCEN SMA T H E T I  THE12 P E R I H  APHEL I 2 V 2 PSI 2 R A OECL SPEED 












+ I +  
0.225 148.5 
0.442 352.9 
+ I +  
0.208 1 4 8 . 0  
0.431 356.4 
+ I +  
0.197 144.7 
0.424 358.9 
+ I +  
0.199 138.4 
0.421 359.9 
+ I +  
0.222 129.6 
0.426 358.2 
+ I +  
0.294 118.8 
0.452 349.8 
+ I +  
4.3 -3.94 0.835 
1 -5  0.77 1.058 
21.7 0.0 185.3 
1.7 -3.96 0.826 
1.7 0.82 1.051 
22.3 0.0 191.6 
-0.4 -3.91 0.818 
1.9 0.89 1.044 
22.9 O..O 197.5 



























0.764 153.3 465-1 0.461 
0.601 137.8 378.6 0.331 




























-4.33 1.215 113.1 
-4.65 2.071 95.7 
5.318 147.7 12.9 
-3.82 1.211 112.4 
-4.76 2.067 94.1 
5.169 150.7 12.3 
-3-25 1.208 111.8 
-4.87 2.064 92.6 
5.036 154.0 11.4 
-2.64 1.204 111.3 
-4-99 2.061 91.4 
4.911 157.6 10.5 
-2.02 1.202 110.9 
-5.11 2.058 90.4 
4.796 161.3 9.6 
-1-40 1.201 110.6 
-5.22 2.056 89.6 
4.697 165.0 8.8 
-0.80 1.203 110.5 
-5.26 2.055 89.3 
4.630 168.7 7.8 
-0.23 1.211 110.6 
-5.19 2.056 89.8 









































































0.759 156.7 465-0 0.468 
0.595 138.9 373.4 0.333 
1.231 85.7 -29-0 17.050 
0.755 160.7 465.0 0.472 
0.591 140-1 368.7 0.335 
1.231 90 -5  -25.7 16.575 
0.751 165.2 465.0 0.477 
0.586 141.3 364.6 0.336 
1.231 94.7 -22.2 16.176 
0.748 170.4 465.0 0.480 
0.582 142.4 361.2 0.336 
1.231 99.3 -18.6 15.865 
0.748 176.5 464.8 0.483 
0.579 143.2 358.8 0.3360 
1.231 1 0 0 i 9  -15.0 15.659 
0.750 184.1 464.1 0.486 
0.578 143.6 357.8 0.3360 
1.231 102.1 -11.3 15.547 
0.761 194.1 462.4 0.490 
0.580 143.3 359.4 0.3360 
1.231 100.5 -7.3 15.796 
-1.9 -3.82 0.810 
2.1 0.98 1.037 
23.5 0.0 202.8 
-2.3 -3.70 0.804 
2.4 1.07 1.032 
24.1 0.0 207.3 
-1.4 -3.56 0.801 
2.6 1.15 1.027 
24.6 0.0 210.6 
1.4 -3.44 0.801 
2.7 1.19 1.025 
74.9 0.0 211.9 
5.7 -3.38 0.810 
2.5 1.13 1.028 




10.8 -3.52 0.845 
1.9 0.91 1.042 
24.9 0.0 198.9 
0.796 20Q.7 457.6 0.496 
0.589 140.4 367.7 0.335 
1.231 92.1 -2.3 16.741 
0.37 1.236 111.5 14.6 0.9 
-4.90 2.063 92.3 333.0 -21.5 
4.642 177.2 4.4 38.6 106.0 






991.9 + I +  
17.7 -3.24 0.877 
-0.7 -0.16 1.086 




0.793 142.6 472.9 0.373 
0.624 136.7 420.2 0.267 











































-5.80 1.233 121.6 
-4.37 2.126 111.1 




























































855.1 + I +  
15.3 -3.65 0.869 
-0.2 -0.15 1.079 




0.787 143.6 470.9 0.394 
0.618 136.5 412.7 0.281 
1.190 57.9 -34.9 21.2so 
-5.84 1.230 119.6 
-4.35 2.123 108.1 
8.058 144.5 14.9 
12.6 -3.95 0.860 
-0.2 -0.15 1.073 
1R.O 2.2 168.0 
9.7 -4.14 0.851 
-0 .3  -0.16 1.066 
18.9 1.6 174.9 
6.7 -4.74 0.842 
-0.3 -0.16 1.059 
19.8 0.9 181.8 
3.8 -4.27 0.83.3 
-0.3 -0.17 1.051 
70.5 0.1 188.4 
1.-2 -4.23 0.824 
-0.3 -0.17 1.044 
21.2 0.0 194.7 
-1.1 -4.13 0.816 
-0 .4 -0.19 1.037 
Z1.9 0.0 200.6 
-5.71 1.226 111.9 
-4.33 2.119 105.4 
7.284 145.0 14.7 
-5.43 1.222 116.5 
-4 .31 2.116 102.9 










68.4 0 .451 
51.6 0.533 
0.0 1.463 
0.781 145.0 469.4 0.411 
0.612 136.7 405.8 0.293 
1.190 65.0 -34.3 20.360 
0.775 147.0 468.3 0.425 
0.607 137.2 399.3 0.302 









7.23 1 8 - 5 3  
0.343 135.1 
0.537 335.2 




0.769 149.3 467.5 0.437 
0.601 137.9 393.2 0.309 
1.190 77.4 -30.6 18.859 
-5.04 1.218 115.3 
-4.29 2.112 100.7 
































58 .1  0.437 
0.0 1.555 
0.763 152.1 466.9 0.446 
0.596 138.9 387.5 0.315 
1.190 82.8 -27.8 18.252 
0.758 155.3 466.6 0.454 
0.591 139.9 382.3 0.319 
1.190 R8.l -24.3 17.622 
0.753 159.1 466.5 0.461 
0.586 141.1 377.5 0.322 
1.190 93.0 -20.4 17.057 
0.749 163.4 466.4 0.466 
0.581 142.7 373.3 0.324 
1.190 97.3 -16.2 16.582 
0.746 16R.3 466.3 0.471 
0.577 143.3 369.7 0.325 
1.190 101.1 -11.9 16.208 
-4.55 1.214 114.3 
-4.27 2.109 98.7 
5.658 151.7 13.5 
-3-99 1.210 113.4 
-4.25 2.105 97.0 
5.439 155.2 12.8 
-3.38 1.206 112.7 
-4.23 2.102 95.4 
5.271 159.1 11.9 
-2.73 1.203 112.0 
-4.20 2.099 94.1 
5.108 163.4 11.0 
-2.08 1.200 111.5 
-4.18 2.096 92.9 











30.9 106.5 +/+ 
0.239 151.8 
0.457 355.5 
+ I +  
0.219 152.0 
0.443 359.1 




-2.8 -4.00 0.808 
-0.4 -0.70 1.030 



















-3.6 -3.83 0.801 
-0.5 -0.21 1.024 




-3.0 -3.66 0.797 
-0.5 -0.23 1.020 




0.744 174.2 466.1 0.475 
0.574 144.2 367.0 0.326 
1.190 104.0 -7.7 15.951 
-1.43 1.199 111.1 25.7 -3.7 
-4.16 2.094 92.1 345.0 -20.8 




-0.7 -3.50 0.796 
-0.5 -0.24 1.017 
24.7 0.0 216.3 
3.2 -3.40 O.RO2 
-0.5 -0.23 1.018 
25.2 0.0 215.7 
4.1 -3.44 0.822 
-0.5 -0.21 1.025 










0.746 181.2 465.6 0.479 
0.573 144.7 365.5 0.326 
1.190 105.8 -3.7 15.844 
-0.81 1.200 110.9 
-4.15 2.092 91.7 









+ I +  
0.753 190.2 464.3 0.482 
0.573 144.6 366.0 0.326 
1.190 105.5 -0.2 15.970 
-0.23 1.205 110.9 
-4.15 2.093 91.8 




0.774 202.5 461.3 0.486 
0.578 143.1 370.3 0.325 
1.190 101.2 3.0 16.582 
0.35 1.220 111.5 
-4.19 2.096 93.1 





1 9 8 5  
EARTH-VENUS-MERCURY 
DEPART PASS SPEEO R A DECL I 1 V 1 P S I  1 ECCEk SHA T H E T I  THET2 PERIH 
P A S S  4RRIVC S P E F O  R A DECL I 1 V 1 P S I  1 E C C E N  S H A  THETl THET2 PERIH 
DVl OV7 OELVr LEG K A P P A  O F L K  R A S  OECLS C O I S i l  COIST2 R A P  OECLP VP 
4RBIVAL OATF = 2446482.0 
~ P H E L  L 2 v 2 PSI 2 a A DECL SPEED 
APHEL I 2 V 2 P S I  2 R A OECL S P E E O  
- A  E I N C L  LAM1 LAM2 ETA P E R K  
46120.0 4633C.9 
46339.9  46492.0 
9.47 25.69 
46130.0 46344.2 





46357.5 46482.0  
7 .17  1R.42 
46160.0  46356.4  
4635h.4  464R2.9 
6.58 16 .51  
46170.0  4 6 3 6 0 . 1  
6.06 14 .18  
4 6 3 4 8 . 4  46482.0  
46360.1 46482.0 
0.446 121.6 
0.640 324. R 
97n.5 +I+ 
1 ? . 3  -4.53 0 . ~ 5 9  
- 1 . 4  -1.03 1.056 










71 .1  0.437 
62.7 0.497 
0.0 1.508 






78.9 0 .391 
0.780 144.9 472.6 0.385 
0.607 138.5 416.1) 0 .268 
1.145 67 .3  -31.4 21.515 
0.773 146.4 470.9 0 .403 
1.145 73.9 -29.7 2 0 - 5 4 0  
0.767 148.5 469.8 0.417 
0.596 139.3 402.9 0 .290 
1.145 79.9 -27.3 19.696 
0.762 151.0 469.0 0.429 
0 . 5 9 1  140.0 397.1 0 .297 
1.145 85.4 -24.0 18.964 
0.756 154.0 46R.5 0 .439 
1 - 1 4 5  90.4 -20.2 18.328 
0 . 7 5 1  157.5 468.1 0.447 
1.145 95.4 -15.9 17 .694 
0 .747 161.5 467.9 0.455 
0.602 118.7 409.2 0.280 
0.596 1 4 1 . 0  391.7 0.303 
0.581 142.1 386.8 0 . 3 0 ~  
1.174 -6.19 1.225 120.1 339.2 -10.3 0.639 
0.946 -4.34 2.152 109.4 329.7 -9.4 0.939 
0.145 8.251 147.7 15.7 11.7 101.8 0.843 
1.144 -5.84 1.221 118.4 346.9 -10.5 0.602 
0.923 -4.22 2.148 106.7 332.4 -10.3 0 - 8 4 7  
0.163 7.431 149.4 15.3 14.1 102.3 0.889 
0.408 129.3 
0.607 331.3 
748.0  +I+ 
9.3 -4.65 0.R50 
-1.5 -1.02 1.059 




6.3 -4.68 0.841 
-1.7 -1.02 1.057 
18.7 1 . 7  184.9 
1.4 -4.64 0 .892 
-1.8 -1.04 1 .044 
19.5 0.9 191.5 
0.6 -4.54 0.823 
-2 .0  -1.08 1.037 
20.3 0.2 197.9 
1.118 -5.38 1.217 116.9 354.3 -10.3 0.569 
0.902 -4.10 2.145 1 0 4 - 3  335.1 -11.2 0.766 




1.094 -4.82 1.213 115.7 1.3 -9.8 0 .541 
0.884 -3.98 2.141 102.1 337.9 -12.1 0.693 
0.202 6.187 155.1  14.1 19.3 104.7 0.990. 
1 - 0 7 3  -4.20 1.209 114.6 7.9 -9.0 0.515 
0.868 -3.85 2.138 100.2 340.6 -13.0 0.628 
0.223 5.713 159.0 13.4 22.0 106.3 1.039 
1.055 -3.53 1.205 113.7 14.2 -7.9 0.493 
0.854 -3.73 2.134 98.5 343.3 -13.9 0.572 
0.243 5.449 163.3 12.5 24.7 107.8 1.082 
0.310 147.8 
0.516 3 4 8 . 8  
45.8 + / +  
0.282 152.1 
0 .493 353.7 
-1 .8 -4.39 0.P14 
- 2 . 1  -1.13 1.030 
21.2 0.0 203.9 +I+ 
0.7~5 1 5 5 . 0  
0.474 358.1 
+ /+ 






0.204 i50 .6  
0.438 6.8 






105.9 +/+  
46180.0 4 6 3 t 3 . 5  
4636?.5  464P7.0 
5 .61  13.47 
-1 .7  -4.19 0 .80h 
-2.3 -1.18 1.023 
22.0  0.0 209.4  
-4 .7  -3.9R 0 .799 
- 2 . 6  -1 .25  1 .016 
23.0 0.0 214.2 
1 - 0 3 9  -2.84 1.201 112.9 19.8 -6.6 0.474 
0.841 -3.60 2.131 97.0 346.0 -14.7 0.523 
0,.263 5.233 167.8 11.6 27.3 109.1 1.115 
65.4 0.460 
0.0 1.552 
0 .576 143.2 382.4 0.311 
1 .145 99.q -11.3 17 .139 
46190.0  46366.5 
46366.5 46482.0 
5 . 2 9  12.30 
4 6 2 0 0 . 0  46369.9 
4 .94  11.41 
4621 0.0 46370.5  
46370.5 46482.0 
4.RO 1 O . R )  
4 6 3 6 8 . ~  46407.0  
46220.0 4 6 3 7 0 . ~  
46370.9  46457.0  
4.87 10.771 
46230.0 46369.0  
46369.0  4h487.0 
5.35 1 1 . 3 6  
46240.0  46362.4  
46367.4  46417.0 
6.83 11.90 
P1.P 0 .381  
67.4 0.452 
0.0 1.563 
0 .743 16b.7 467.R 0.460 
0.572 144.3 378.7 0.313 
1.145 103.8 -6.6 16.699 
1.026 -2.15 1.198 112.3 24.8 -5.2 0.458 
0.831 -3.48 2.128 95.8 348.5 -15.4 0.483 
0.282 5.020 172.3  10.8 29.8 110.3 1.134 
-4.6 -3.77 0.793 
-2.e -1.32 1 .011  
24.0 0.0 218.1 
85.2 0.372 
6 8 . 1  0.446 
0.0 1.571 
0 . 7 4 1  171.R 467.6 0.466 
0.569 145.2 375.7 0.315 
1.145 107.0 -2.2 16.386 
1.017 -1.47 1.196 111.8 28.8 -3.7 0,446 
0.823 -3.37 2.126 94.8 350.7 -16.0 0.452 
0.298 4.816 176.1 10.0 31.9 111.1 1.138 
-2.9 -3.57 0.791 
-7.3 -1.77 1.008 
24.9 0.0 220.7 
0.6 - 3 . 4 3  0.794 
-3 .0  -1.38 1.007 
25.7 0.0 221.1  
-2 .8  -1.32 1.011 
5.3 -3.39 0.507 
26.1 0.5 71R.3 
89.0 0.366 











0.741 178.3 467.1 0.470 
0 .567 145.9 373.8 0.316 
1.145 109.2 1.9 16 .224 
0 .746 186.4 466.2 0.473 
0.566 146.1 373.3 0 .316 
1.145 109.0 5.4 16.270 
0.759 196.9 464.1 0 .477 
0 .569 145.3 375.5 0.315 
1.145 109.0 8.1 16.606 
1 - 0 1 3  -0.83 1.196 111.4 31.7 -2.1 0.437 
0.818 -3.29 2 - 1 2 4  94.2 352.2 -16.3 0.432 
0 - 3 0 9  4.636 176.8 9.3 33.4  111.6 1.125 
1.0186 -0.23 1.199 111.3  32.8 -0.6 0.436 
0.817 -3.27 2.124 94.1 352.5 -16.4 0.428 
0.312 4.502 174.3  8.6 33.7 111.4 1.092 
1.042A 0.34 1 .209 111.6 30.8 0.9 0.445 
0.823 -3.36 2.126 94.8 350.8 -16.0 0.450 
0.299 4.511 171.8 7.5 32.0 110.1 1.027 
9.9 -3.65 0.44P 
-2 .3  -1.16 1.0?5 
26.2 3 - 5  707.6 
0.801 212.2 459.3 0.480 
0.578 142.8 3R3.8 0.310 
1.145 101.4 10.2 17 .454 
1 - 1 2 1 A  0.97 1.238 112.9 22.6 2.3 0.480 
0.845 -3.65 2.132 97.5 345.1 -14.5 0.538 
0.257 5.088 169.8 5.6 26.5 105.9 0.877 
ARRIVAL D A T E  = 2446484.0 
46140.0  46350.4 
R.58 7 7 - 8 2  
~ 3 5 0 . 4  454~4.17 
46150.0 46354.5  
46354.5 40444.0  
7.79 7 0 . 3 7  
461h0.0 44358.4  
46358.4  464PL.0 
7.09 1 ~ . 2 2  
46170.0  46362.7 
46362.2  46484.0  
6.4R 1 6 - 3 1  
46180.0  46365.6 
46365.6 46484.0 




46200.0 46371.3  
46371.2 46484.0 
5.1' 12.79 




46374.1 46484.0  
4.86 11.18 
46230.0 46373.4  
46373.4 46484.0  
5.14 11.46 
0.406 137.3 
0 .608 339.9 
9'8.9 +I+ 
6.0 -5.20 0.840 
- 7 . 8  - 1 . ~ 8  1.044 




0.766 147.9 472.3  0 . 3 9 4  
0.501 143.8 413.2 0.268 
1.096 92.4 -24.3 20.690 
1 - 1 3 8  -5.79 1 - 2 1 6  118.8 356.2 -10.2 0.608 
0 - 9 1 3  -3.99 2.169 108.2 342.2 -9.8 0.842 
0.160 7.555 154.5 15.6 12.3 104.3 0.873 
1 - 1 1 2  -5.15 1.212 117.3 3.4 -9.7 0.574 
0.893 -3.77 2.166 105.8 344.9 -10.4 0.759 
0.180 6.839 1 5 8 - 0  14.9 14.5 1 0 5 - 6  0.925 
1 - O R 8  -4.45 1 .207 116.1 10.2 -8.9 0.544 
0.874 -3.56 2 - 1 6 2  103.7 347.5 -11.0 0.686 
0.200 6.244 162.0 14.1 16.7 107.1 0.974 
1.067 -3.T2 1 - 2 0 3  114.9 16.6 -7.9 0.518 
0 . 8 5 8  -3.35 2.159 101.8 350.1 -11.5 0.621 
0.221 5.749 166.4 13.2 19.1 108.7 1.015 
1.049 -2.98 1.199 114.0 22.4 -6.6 0.495 
0.845 -3.14 2.156 100.2 352.6 -11.9 0.566 
0.242 5.339 170.8 12.3 21.4 110.2 1.045 
0 .170 143.9 
0 .574 3c5.9 
577.5 */+ 
3.0  -5.07 0.831 
- 3 . 0  - 1 . 4 R  1.037 




0.760 150.1 471.3  0 .409 
0.585 1 4 1 . 3  407.2 0.278 
1.096 89.0 -20.9 19.805 
0 . 3 9 t  145.7 
0 .544 351.3 
342.4 +It 
0.304 154.5 








0.276 15S.8  
0.460 7.9 
+I+ 





125.1 +/+  
0.777 147.6 
0.448 10.4 
366.9 * I *  
0.2 -4.89 0.R21 71.6 0.441 0.755 152.R 470.5 0 .422 
3.580 147.1  401.6  0 .286 
1.096 93.7 -16 .8  19.038 
-3 .2  -1.91 1.0?9 
19.6  1.2 201.1  
62.6 0.537 
0.0 1.532 
-2.4 -4.07 0.812 
-3.5 -1.36 1.022 
20 .6  0 . 5  207.2 
-4 .4 -4.41 0.804 
-3.9 - 7 . 0 7  1.015 
21.7 0.1 2 1 2 . 8  
-5.8 -4.15 0.796 
22 .8  0.0 217.8 
-6 .1  - 3 . 8 8  0.790 
24 .0  0.0 227.0  
- 5 . 0  -3.64 0 .787 
-4.7 -2.27 0.99R 
25.2  0.0 725.1 
-4.1 -2.11 1.008 








66.5 0 .469 
0.0 1.570 
0.750 156.0  469.9 0 .432 
0.575 143.1  396.5 0 .292 
1.096 98.0 -12.3 18 .377 
0.745 159.8 469.6 0.441 
0 .571 144.2 392.0 0 .297 
1.096 107.3 -7.5 17.R10 
0.741 164.2 469.3 0 .449 
0.567 145.2 389.1  0.301 













-2.24 1 - 1 9 6  113.2 
-2.94 2.153 98.9 



















0.738 169.4 469.0 0.455 
0 .564 146.2 384.9 0 .303 
1.096 109.8 1.8 16.922 
-1.53 1-194 112.5 32.0 -3.7 
-2.76 2.150 97.8 357.2 -12.3 
4.800 1 7 5 - 5  10.6 25.4 112.2 
87 .3  0.376 





0.737 175.5 468.7 0.460 
0.561 147.0 382.6 0 .305 
1.096 112.4 5.9 16 .694 
-0.86 1.193 112.0 
-2.62 2.148 97.0 




-2.0 -3.45 0.787 
- 4 . 8  -2.31 0.996 
76.3 0.5 776.6 
0.740 182.9 468.0  0 .464 
0.560 147.4  3R1.5 0 . 3 0 6  
1.096 114.0 9.4 16 .577 
-0.23 1.194 111.8 37.2 -0.6 
-2.55 2 - 1 4 8  96.7 359.7 -12-3  
4.491 170.2 9.4 27.7 112.2 
2.4 -3.15 0.796 
-4.7 -2.78 0 . 9 9 8  
26.9 1.6 225.4 
97.1 0 . 3 7 5  
68.7 0.456 
0.0 1.586 
0.749 192.1 466.5 0.468 
0.561 147.1 382.4  0.305 
1.096 114.0 12.1 16.673 
1.0296. 0.34 1.201 111.9 36.7 0.8 0.448 
0.816 -2.60 2.148 97.0 359.0 -12.3 0.454 




DEPART PASS SPEED R A OECL I 1 V 1 PSI 1 
PASS ARRIVE SPEED R A OECL I 1 V 1 PSI 1 
O V I  OV2 OELVC LEG KAPPA OELK RdS OECLS 
ECCEN SMA THETl THET2 PERIH APHEL I 2 V 2 PSI 2 I A M C L  SPEED 
ECCEN SHA THETl THET2 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
C O I S T l  tO lST2  RAP OECLP VP -A E INCL LAM1 L A M  ETA PERIC 
0.391 0.773 204.5 463.3 0.470 1-075A 0.91 1 -219  112-7 32 -4  2.2 0.469 
0.466 0.566 145.6 386.8 0.302 0.829 -2.88 2.152 98-5 355.9 -52.2 0.505 
1.574 1.096 110.8 13.8 17.190 0.269 4.906 166.2 7.4 24-3 108.1 0.870 
ARRIVAL DATE = 2446486.0 
46240.0 46369.7 0.282 134.1 7.1 -3.45 0.821 104.1 
46369.7 46484.0 0.469 6.0 -4.2 -2 .14  1.006 66.8 




























0.759 149.3 473.8 0.387 
0.580 142.7 417.7 0.257 




























-5.55 1.211 119.2 
-3.64 2.180 109-9 
7.643 160.1 15-8 
5.4 -9.6 
352.3 -9.0 




























46150.0 46356.5 0.404 145.1 2.8 -5.58 0.829 
46356.5 46486.0 0.612 348.2 -3.9 -2.68 1.029 

























































-0.2 -5.30 0.820 
-4.1 -2.67 1.021 
19.0 2.4 204.4 
-2.8 -4.99 0.810 
-4.4 -2.69 1.013 
20.1 1.8 210.5 
-5.1 -4.66 0.801 
-4.8 -2.74 1.006 
21.4 1.4 216.2 
0.753 151.7 472.7 0.402 
0.575 143.3 412.0 0.268 
1.044 96.0 -14.2 19.871 
-4.76 1.206 117.7 
-3.35 2.176 107.6 




0.748 154.6 471.9 0.415 
0.570 144.2 406.7 0.276 
1.044 100.9 -9.5 19.075 
-3.95 1.202 116.3 
-3.06 2.173 105.5 










0.743 158.1 471.3 0.426 
0.566 145.1 402.0 0.282 
1.044 105.4 -4.7 18.393 
-3.14 1.198 115.2 
-2.79 2-170 103-7 




0.739 162.3 470.9 0.435 
0.562 146.2 397.9 0.287 
1.044 109.5 0.0 17.820 
-2.35 1.194 114.2 
-2.53 2.167 102.2 
5.346 174.7 12.1 
-1.59 1.191 113.4 
-2.29 2.164 101.0 
5.021 173.5 11.3 
-0.89 1.189 112.7 
-2.09 2.162 100.1 
4.783 170.5 10.7 
-0.24 1.190 112-4 
-1.97 2.161 99.5 
4.646 167.5 10.2 
0.34 1.194 112.3 
-1.96 2 -161  99.5 
















-6.7 -4.32 0.793 
-5.2 -2.81 0.999 
22.7 1.2 221.3 
46200.0 46373.6 0.241 164.3 -7.5 -4.00 '0.787 
46373.6 46486.0 0.476 10.9 -5.6 -2.90 0.993 
5.37 13.30 286.7 +I* 24.1 1.2 225.8 
46210.0 46375.8 0.221 162.5 -6.9 -3.71 0.782 
46375.8 46486.0 0.462 13.4 -5.9 -2.98 0.988 
5.05 12.37 341.2 +/+ 25.6 1.4 229.3 
46220.0 46377.1 0.211 157.5 -4.5 -3.47 0.781 
46377.1 46486.0 0.454 14.9 -6.1 -3.04 0.985 
4.91 11.83 462.5 +/+ 26.8 2.0 231.4 
46230.0 46377.2 0.219 150.1 -0.5 -3.31 0.786 
46377.2 464Ph.0 0.453 15.0 -6.1 -3.04 0.985 
5.03 11.80 672.1 +I+ 27.7 2.9 291.5 
0.735 167.1 470.6 0.443 
0.558 147.2 394.5 0.291 
1.044 113.2 4.6 17.357 
0.734 172.8 470.2 0.450 
0.555 148.1 391.9 0.294 
1.044 116.2 8 . 6  17.011 
0.735 179.7 469.6 0.455 
0.554 148.7 390.3 0.295 




0.740 188.0 468.5 0.459 
0.554 148.7 390.2 0.295 





















0.746 153.4 474.0 0.396 
0.565 145.3 417.2 0.258 
0.989 103.8 -7.6 19.883 
0.741 156.6 473.2 0.410 
0.560 146.1 412.3 0.266 
0.989 108.5 -2.8 19.065 
1.097 -4.22 1.200 117.9 
0.872 -2.85 2.176 109.4 











































-1.2 -5.34 3.809 
-5.1 -3.96 1.005 
19.7 3.0 213.8 
-5.6 -4.93 0.799 
-5.5 -3.36 0.997 
21.1 2.7 219.6 
-7.5 -4.52 0.791 
-5.9 -3.40 0.990 
22.6 2.5 224.8 
-8.6 -4.13 0.784 
-6.3 -3.45 0.984 
24.2 2.6 229.5 
-8.5 -3.78 0.778 
-6.6 -3.52 0.979 
25.8 2.8 233-3 
0.323 163.3 
0.545 6 . 3  
763.3 +I+ 
1.073 -3.33 1.196 116-5 
0.854 -2.52 2.172 107.4 
0.199 6.264 173.2 13.8 












0.737 160.4 472.6 0.421 
0.556 147.1 408.0 0.273 
0.989 112.8 1.9 18.315 
1.052 -2.47 1.192 115.3 
0.839 -2.20 2.169 105.8 
0.221 5.747 174.1 12.8 
0.733 165.0 472.1 0.431 
0.553 148.1 404.4 0.278 
0.989 116.7 6.4 17.809 
1.035 -1.67 1.189 114.3 
0.827 -1.92 2.167 104.4 







0.731 170.3 471.7 0.439 
0.550 149.1 401.5 0.282 
0.989 120.0 10.3 17.372 
1.022 -0.92 1.186 113.5 
0.818 -1.68 2.165 103.3 




46220.0 46379.9 0.218 164.0 -6.8 -3.49 0.776 
46379.9 46488.0 0.465 18.4 -6.9 -3.57 0.975 
5 . 0 0  12.59 807.9 +I+ 27.2 3.3 236.0 
46230.0 46380.6 0.217 157.4 -3.3 -3.78 0.779 
46380.6 46488.0 0.460 19.1 -7.1 -3.60 0.974 
4.99 12.92 988.9 +/* 28.4 4.1 237.0 
0.730 176.7 471.2 0.445 
0.548 149.8 399.5 0.285 
0.989 122.5 13.7 r7.081 
0.734 184.4 470.3 0.450 
0.547 150.1 398.8 0.286 
0.989 124.0 16.4 16.974 
1.016 -0.25 1.186 113.0 
0.811 -1.51 2.163 102.6 
0.274 4.831 165.8 11.0 
1.018A 0.35 1.188 112.7 
0.809 -1.44 2.163 102.3 














MAGNETIC TAPE DATA DESCRIPTION 
The magnetic tape contains  a da ta  record f o r  each t r a j e c t o r y  contained i n  the  
tabular  da ta ,  I n  order  to  make the  tape  compatible with the  7090/7094 DCS (and 
a t  the  same time usable  with " th i rd  generation" computers) a blocked, BCD tape 
format was used. The tape  is set  up as follows: 
1. 7-track 
2. blocked BCD 
3. 20 records per  block 
4. 132 cha rac t e r s  per  record 
An i d e n t i f i c a t i o n  record precedes each set  of da ta  assoc ia ted  with a p a r t i c u l a r  
launch opportuni ty  and t r a j e c t o r y  mode, and an end-of - f i le  separa tes  the  d i r e c t  
da ta  (contained i n  the  f i r s t  f i l e )  from the  Venus swingby data.  Other than 
t h i s ,  the  da ta  contained on the  tape is  the  same a s  t h a t  p r in ted  i n  the  tabular  
l i s t i n g s  (excluding, of course, the  parameter headings and sepa ra t e  a r r i v a l  
date) .  
pe r  Venus swingby mission. 
There a r e  two da ta  records per  d i r e c t  mission and th ree  da ta  records 
The i d e n t i f i c a t i o n  record is composed of  a 4 -d ig i t  i n t ege r  def in ing  the  launch 
year  (i.e., 1973, 1974, e tc . ) ,  a 2 -d ig i t  i n t ege r  def in ing  the  t r a j e c t o r y  mode, 
and an in t ege r  i nd ica t ing  the  number of da ta  records following the  i d e n t i f i c a -  
t i o n  record. The following indices  a r e  used t o  def ine  the  t r a j e c t o r y  mode: 
21 = Venus swingby 
1 = d i r e c t  
The i d e n t i f i c a t i o n  record format is: 
Character Number 
1 
2 - 5  
6 - 11 
12 - 13 
14 - 20 
21 - 24 
25 - 132 
F ie ld  Def in i t ion  
blank 
I 4  
blank 
I 2  
blank 




Number of Data Records 
The format of the  t r a j e c t o r y  da ta  i s  given i n  Tables A - 1  ( d i r e c t )  and A-2 
(Venus swingby). 
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TABLE A - 1  
DIRECT TRAJECTORY DATA STORAGE FORMAT 
2haracter  Number 
1 
2 - 8  
9 
10 - 16 
17 - 23 
24 - 29 
30 - 35 
36 - 42 
43 - 48 
49 - 54 
55 - 60 
61  
62 - 68 
69 - 74 
75 - 80 
81 - 86 
88 - 94 
95 
96 - 102 
103 - 108 
109 - 114 
115 - 120 
121 - 126 
127 - 132 
1 - 1 7  
18 - 23 
24 - 29 
30 - 35 
36 - 38 
39 - 4 1  
42 - 48 
49 - 54 
55 - 6 1  
62 - 69 
70 - 132 
a7 
F i e l d  
b lank 
F7.1 














A 1  
F7 .3* 
























I 1  








I 2  

















VENUS SWINGBY DATA STORAGE FORMAT 
harac t e r  Number 
.ecords 1 & 2* 
1 
2 - 8  
9 
10 - 16 
1 7  - 23 
24 - 29 
30 .. 35 
36 - 41 
42 - 47 
48 - 53 
54 - 59 
60 
6 1  - 67 
68 - 73 
74 - 79 
80 - 85 
86 
8 7  - 93 
94 
95 - 100 
101 - 106 
107 - 112 
114 - 119 
120 . 125 




2 - 8  
9 
10 - 16 
17 - 23 
24 - 26 
27 - 29 
30 - 35 
36 - 41 
42 - 47 
48 - 53 
54 - 59 
60 - 67 
68 . 73 















A 1  
F7 . 3* 






























I 1  








I 2  


















Record 1 conta ins  the  da ta  f o r  the  Earth-Venus t r a n s f e r ,  Record 2 conta ins  
Wri t ten a s  -0,O i f  ECCEN i s  g rea t e r  than or equal  t o  1.0. 
the da ta  f o r  the  Venus-Mercury t r a n s f e r  
be blank. 
Column 94 w i l l  
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Character Number 
74 - 79 
80 - 86 
87 - 93 
94 
95 - 100 
E01 - 106 
107 - 112 
113 - 119 
120 - 125 
126 - 132 













Clarke, V, C., A Summary of the  Charac t e r i s t i c s  of B a l l i s t i c  In t e rp l ane ta ry  
Tra j ec to r i e s ,  1962-1977, JPL Technical Report No. 32-209, January 1962. 
Minovitch, M. A, ,  The Determination and Charac te r i s t i c s  of B a l l i s t i c  I n t e r -  
Planetary Tra j ec to r i e s  Under The Inf luence of Mult iple  Planetary At t r ac t ions ,  
JPL Technical Report No, 32-464, October 1963. 
In te rp lane tary  Trajectory Analysis f o r  Missions From Earth t o  Mercury, 
J u p i t e r ,  and Saturn,  Marshall Space F l i g h t  Center, NASA TM X-53046, May 
1964. 
Clarke, V. C,, Bollman, W. E., F e t i s ,  P. H., Roth, R. Y, ,  Design Parameters 
f o r  B a l l i s t i c  In t e rp l ane ta ry  Tra j ec to r i e s ,  Pa r t  11. One Way Transfers  t o  
Mercury and J u p i t e r ,  JPL Technical Report No. 32-77, January 1966. 
Sturms, F. M., "Earth-Venus-Mercury Mission Opportuni t ies  i n  the  1970's," 
JPL Space Programs Summary No. 37-39, Vol, 4, June 1966, pp. 1-5. 
Sturms, F. M., Trajectory Analysis of An Earth-Venus-Mercury Mission i n  - 1973, JPL Technical Report No. 32-1062, January 1967. 
Manning, L. A., Minimal Energy Ballistic Tra j ec to r i e s  f o r  Manned and 
Unmanned Missions t o  Mercury, Mission Analysis Division, A m e s  Research 
Center, NASA ~ TN D-3900, Apr i l  1967. 
Wallace, R. A., "Trajectory Analysis of A 1975 Mission to  Mercury Via an 
Impulsive Flyby of Venus," AAS Paper No. 68-113, AASIAIAA Astrodynamics 
S p e c i a l i s t s  Conference, Jackson, Wyoming, September 1968. 
Vander Veen, A. A. , "The 1978 Venus-Swingby-To-Mercury Mission," Bellcom, 
Inc., TM-69-1013-2, February 1969. 
Space F l i g h t  Handbooks, Vole 3 - Planetary F l i g h t  Handbook, NASA SP-35, 
P a r t  1, prepared f o r  George C. Marshall Space F l i g h t  Center, 1963. 
232 
U. S. GOVERNMENT PRINTING OFFICE : 1970 0 - 380-461 
I POSTAGE AND FEES PAID 
i 
1 SPACE ADMINISTRATION 
i 
I 
NATIONAL AERONAUTICS AND 
